
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at jhttp : //books . qooqle . com/ 



# 



Godfrey Lowell CABOT SCIENCE LIBRARY 

ofthi Horwrd Celltgt Library 



This book is 

FRAGILE 

and circulates only with permission. 

Please handle with care 

and consult a staff member 

before photocopying. 



Thanks for your help in preserving 
Harvard' s library collections. 



t / £J 






REPORT 



EVIDENCE AND OTHER MATTER 



PRESENTED BEFORE A 



JOINT COMMITTEE OF THE CITY COUNCIL 

OF BOSTON 



r. 



o 



THE SUBJECT OF GAK. 



I'HONOORAPHICALLY REPORTED BY MR. J. M. W. YKRRINTON. 



BOSTON: 
GEO. C. RAND & AVERY, PRINTERS, 3 CORNHILL. 

1867. 



c 



REPORT 



EVIDENCE AND OTHER MATTER 



PRESENTED BEFORE A 



JOINT COMMITTEE OF THE CITY COUNCIL 

OF BOSTON 



THE SUBJECT OF GAS. 



PHONOGRAPHICALLY REPORTED BY MR. J. M. W. YERRINTON. 



BOSTON: 
GEO. C. RAND & AVERT, PRINTERS, 3 CORNHILL. 

1867. 



Ervo &(*!?. !„ 




At,. £,/,.,.,', Co. 1--*f 



INDEX. 



For convenience of reference, the following short index to the more important subjects 

is subjoined. 

Coals Used, 259,264,265,281,282,306,507,333,381 

Cost of in New York, 256 

Boston. 256, 383 

Cokb, 300 

Distribution, 270,271,278,279,355,391,396 

Gas, qualities of, 45,51,52,53,56,59,60,273,281 

in Boston, 57, 85, 97, 263, 283, 389, 437 

New York, 53, 257 

Philadelphia, 53 

Liverpool, 283, 293, 381 

London, 50,61.381 

Paris 381 

Scotland, 50, 51, 381 

Parity of in Boston, 54, 259, 314 

Inspection Law of, of Massachusetts, 431 

Advance on English Law, 48 

Why none on Gas in New York, 272 

Meters, 274,421,431 

in Boston, 418 

New York 304 

Cost of, 159,353,364 

in Philadelphia, 149 

New York 255 

Prices of, in Different Cities, .... 263,264.315,316,317,338,407 

Gas Com pan ibs, Competing, 324, 356 

Policy of Boston, 412,413 

Gasholders, Isolated, Advantage of, 269,275,321,392,393 

Gas- Works, Position of, - . 266, 267, 268, 319, 426 

Favorable, of Boston, 267, 349 

Efficiency of Boston, 293, 302, 313, 840 

of Paris, 290 

Cost of, 270, 297, 308, 309, 318, 393 

Objections to Management of by City, 428, 429 

Losses by Leakage, &c., 255, 344, 351, 395 

Estimate of Present Value of Boston, 270 

No Sanitary Objections to, 260,261,326 

Prsssurk, 269, 299, 305, 306, 395, 397 

Public Lights, Hoars Lighted, 402, 403 

Cost of New York, 266 

Philadelphia, 402 

Boston, 265,400 

RjRTOHTS, Clay, 261 

Iron, Giles's Patent, 262, 314, 384, 385 



PREFACE. 



The present document owes its origin to the two follow- 
ing orders, offered by Alderman Nash, on the 2d of April, 
1866: — 

Ordered, That the accompanying draught of a bill, entitled 
"An Act for the regulation of Gas Companies, and the bet- 
ter protection of the Consumers of Gas in the city of Bos- 
ton,"* be referred to a joint special committee, consisting of 
two on the part of the Board of Aldermen, and three on the 
part of the Common Council, with, instructions to consider 
and report upon the expediency of its provisions, or what 
other legislative action may be expedient and desirable re- 
garding the inspection of gas and gas-meters. 

Ordered, That the Special Committee on the better inspec- 
tion of gas and gas-meters consider also the expediency of 
the manufacture of gas by the city beyond or distant from 
the city's limits ; and of the production and distribution of 
gas to the citizens at its minimum cost of manufacture. 

The special committee appointed were Messrs. Nash and 
Davies on the part of the Aldermen, and Messrs. Hyde, 
Stevens, and Hills on the part of the Council. 

* This refers to City Document No. 44, being an Act prepared or presented 
by Alderman Nash on the 19th March, for the approval of the City Government, 
just before the elose of the session of the Legislature. 
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After two hearings in the spring, the Committee post- 
poned further consideration of the subject until the au- 
tumn. 

On the 15th November, the following extraordinary ad- 
vertisement appeared in the papers : — 

City of Boston, City Hall, Nov. 14, 1866. 

The Joint Special Committee of the City Council, ap- 
pointed to consider the subject of the better inspection of 
gas and gas-meters, the expediency of manufacture of gas 
by the city, and its supply to the citizens at minimum cost, 
and the expediency of removing the gas-factories outside the city 
limits, will give a public hearing at the Council Chamber, 
City Hall, on Monday, November 19, at 7 o'clock, p.m. 

Citizens interested in the matter, especially those affected 
by the present situation of the gas-works, or owning real 
estate in the vicinity, or having complaints to make of the 
present measurement or rates of supply of gas, will please 
attend, first giving notice of the matters they intend to pre- 
sent to J. Lewis Stackpole, Esq., at the Aldermen's Room, 
in City Hall, between the hours of 4 and 6, p.m., or by letter, 
on any day prior to the hearing. 

In behalf of the Committee, 

NATHL. C. NASH, Chairman. 

There also appeared in the Boston Post of the 3d Decem- 
ber the following advertisement : — 

City op Boston, City Hall, December 1, 1866. 

Persons possessing practical information in regard to the 
best mode of constructing gas-works for supplying a large 
city with illuminating gas, or possessing a thorough knowl- 
edge of the cost of manufacturing gas, are requested to call 
at the Aldermen's Room, City Hall, between 11 o'clock, a.m., 
and 2 o'clock, p.m., or address the undersigned by letter. 

NATHL. C. NASH, 

Chairman Committee on Gas. 



After the hearings had made progress, on Saturday, Dec, 
15, it was ascertained that the City Committee had begun 
to print the evidence before them, omitting therefrom the 
opening statement of Mr. Putnam, and the important testi- 
mony of Professor Eogers, both relating to the efficiency of 
the present State law upon the inspection of gas and gas- 
meters, and both necessary to a proper understanding of 
the merits of the case. 

Under these circumstances, it at once became the duty 
of the Boston Gas light Company to print a full transcript 
of the case, as phonographically reported. 
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HEAEING 

BEFORE 

SPECIAL COMMITTTE ON GAS INSPECTION, 

FRIDAY, APRIL 13, 1866. 



The Special Committee of the City Government appointed to 
consider the matter of the inspection of gas and gas meters, held 
a meeting at the City Hall on Friday afternoon, April 13th, all the 
members of the Committee being present. George Putnam, Jr., 
Esq., appeared for the East Boston and South Boston Gas Light 
Companies. 

After some discussion in reference to the course to be adopted 
in considering the several questions referred to the committee, 
which resulted in the conclusion that the present hearing should 
be confined to the matter of the inspectorship, leaving the question 
of the manufacture of gas by the city to be considered and fully 
investigated at a later period, Alderman Nash, (Chairman of the 
Committee,) at the request of Mr. Hyde, of the Council, stated 
the objections to the present law, which was passed in 1861. He 
said: 

" It will be necessary for me to go back to the beginning of my 
own action in this matter, to make it intelligible to you. 

" In 1858,1 was a member of the Legislature, and I introduced this 
subject for legislation. It was referred to the Committee on 
Manufactures, of which I think Mr. Wentworth, of Lowell, was 
Chairman. No action was taken upon it for some time after it was 
introduced, but at length the Committee took it up, and Mr. 
Wentworth came to me and said — 'There has never been any 
legislation upon this subject, and I don't know how to begin a bill.' 
He asked me if I had any knowledge or information in regard to 
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the matter that would enable me to draw a bill. I told him that 
I relied upon him, as a lawyer, to draw such a bill as would protect 
the citizens in their rights upon this matter, as it was a thing of 
great importance to them, because it involved millions of dollars a 
year in the Commonwealth. At last he came to me with a bill, I 
believe, of just six lines — as inadequate a bill as could be. I said, 
1 This will never answer in the world.' It was then approaching 
Spring, and we decided that we would let the thing have the 
go-by that season, and make investigations upon the subject during 
the Summer, and be prepared the following year to present the 
subject again, if we saw fit. After the adjournment of the Legis- 
lature, I interested myself in the subject, and obtained information 
from the legislation of England upon it." 

Mr. Hyde. How was gas inspected prior to the passage of this 
bill? 

Mr. Nash. There was no inspection at all. There was great 
complaint by the citizens in regard to the gas bills and the quality 
of the gas. There were constant complaints, as every one knows, 
and therefore I took that subject up, as one that I might interest 
myself in, as a representative of Ward 10 that year. 

In the year 1861, 1 drew and presented this bill, [" An Act for 
the Inspection of Gas Meters," <fec] I interested myself in it, not 
as a member of the House that year, but simply as a citizen, with 
no interest in it other than I take in the general protection of the 
community in such a matter; and as I had prepared that bill, I 
appeared before the Committee on Manufactures, of which Mr. 
Freeman Walker, brother of Amasa Walker, was Chairman that 
year. At the second hearing that the Committee had, I think, the 
President of the Roxbury Gas Co. came before them, and asked 
that they might be allowed to present a bill, for the consideration 
of the Committee, as the Gas Companies of the Commonwealth 
were then in Convention in the city. I would state, that the day 
before, Mr. Dexter Parker, of Worcester, was with me in the matter; 
but the day these gentlemen appeared, asking that they might 
present a bill, as I have stated, he was at right angles with me. 
Mr. Walker said the Chairman of the Committee had no objections, 
and, waving his hand round the table, the other members of the 
Committee assented. I said to the Chairman, after the President of 
the Roxbury Co. went out, " Mr. Chairman, it appears to me a strange 
proceeding, when you are about to frame a law to regulate and 
govern these corporations, that you should accept such a bill as 



they might draw." He answered me by saying, that as there had 
been no legislation upon this subject, it was well enough to try to 
obtain information from every source. He went on, and the bill 
now upon the statute-book is the bill as drawn by the fifty or sixty 
corporations of the Commonwealth, (a large number, at any rate,) 
with the exception of four lines, which, after great exertion, I 
succeeded in getting stricken out. Those four lines were, as I 
said before the Committee, infamous. They provided that if the 
Gas Co. saw fit, if they had a dispute with you or me with regard 
to our bill, or any dispute growing out of a difference of opinion, ' 
they might come in at any time, day or evening, and take out our 
meter and carry it away. I stated to the Committee that it was 
not an uncommon thing for the children of a family to be down 
with measles or scarlet-fever, or other disease of a similar character, 
when that house was really a hospital, and they relied upon the 
gas as their only means of obtaining light, and that to oblige them to 
run to the grocer's for oil or candles was too much to ingraft upon 
the bill and call it just. Those four lines were stricken out, but 
that was all. 

Mr. Putnam. Those lines were stricken out by consent of Mr. 
Dana, who acted for the Gas Companies, were they not? 

Mr. Nash. The Legislature at that time was strongly Republi- 
can. The men of the old Whig party, who were balancing be- 
tween their old Whig principles and going over to the Democracy, 
did not Btand in very good odor in Boston, as everybody knows, 
and the stockholders of this Boston Co. being largely composed 
of that class of men, and a great many of them lawyers, they did 
not see fit to appear before that Committee, and hence they went 
and hired Richard H. Dana to appear as counsel against myself, 
a plain business man, without any more interest in this matter 
than any other gas taker in Boston, who consumed gas, as I did, 
at his house and store. That was all the motive I had. I had no 
other motive than the good Samaritan's, when he bound up the 
wounds of the man who fell among thieves. I conceived that our 
citizens were wounded by this Company, and I was going to see 
if I couldn't bind up their wounds. That is the way I looked 
upon it, and that is what prompted me in the matter. Of course, 
they had the advantage of a good smart lawyer in the case. The 
result was, the Committee reported this bill, which is on the stat- 
ute-book of the Commonwealth. It is an ex parte bill ; it is a bill 
which is of no benefit to this city, or to any city or town in the 
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Commonwealth, in any way, that I can discover ; and I don't think 
anybody could discover any thing, who should go into an investi- 
gation of the subject. For instance, they say in this bill, that if 
a man goes to this State Inspector with a meter as perfect as a 
chronometer, and asks him to inspect it, if in his honest judgment 
he thinks it the most perfect instrument of measurement he had 
ever heard of or seen, and the man should ask him to give him a 
certificate that such was its character, he would refuse it, because 
the law says he shall not do it. Now, that is a very strange thing 
in legislation, when it is known by all gas manufacturers in Europe, 
as well as in this country, that gas meters are impracticable in- 
struments of measurement, and subject to a good deal of derange- 
ment. 

Then again in regard to this law : It makes one man the Inspect- 
or of Gas and Gas Meters in the city of Boston, with permission 
to appoint a deputy for the inspection of meters, but no deputy 
for the inspection of gas. Hence he must be omniscient, if he 
would carry out all the principles applied to the inspection of gas in 
England and France, where it is inspected four or five times every 
day and night, for he could not answer calls in Boston and Lowell, 
Worcester and New Bedford, the same day : it would be impossi- 
ble. They got the law so framed that it should be thus imperfect 
■ in regard to the inspection of gas : they did not want the in- 
spection followed up as it is followed up in England. The bill 
was ingeniously drawn so as to have the appearance of securing 
inspection, while really not doing it. 

Then they knew very well, that the English law fixes a standard 
burner. It is termed the " Parliamentary standard burner." It 
is a burner with fifteen holes, having a seven inoh chimney. That 
Parliamentary standard is the recognized standard to-day wherever 
gas is burned, both in chemical and legal tests, in courts where 
any action arises in consequence of complaints against a gas com- 
pany. They got inserted in this bill of theirs, the provision that 
every gas was to be tested with the burner and under the pres- 
sure best adapted to it ; — that is, ignoring the English Parliament- 
ary standard, and letting the companies adopt any burners they 
pleased, and declare that they got the highest illuminating power 
from that particular burner: whereas, the English laws all say, 
that every gas shall be tested with the English Parliamentary 
standard burner, having fifteen holes and a seven inch chimney. 
I insisted upon that same mode of inspection here when I was 
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before the Committee. Mr. Greenough undertook to manipulate 
this Committee, as he did. He took them to Parker's, and feasted 
them with Parker-House suppers, and carried them round the 
city in various ways, and entertained the Legislature, and got 
them on his side. He had in the Legislature Mr. Harvey Jewell 
as his counsel, which I did not know. While I was trying to get 
a law through, I furnished Mr. Jewell with various documents, 
supposing him to be the city's representative, and interested in the 
very thing that I was trying to do for the city's benefit. Late in 
the - session, I learned how he stood; but he would take all the 
documents, and never intimated to me that he was the Gas Co.'s 
counsel I went there perfectly honest — not looking for the 
tricks of legislation. I should go there now better posted than I 
was then. I was better posted in regard to my business down 
town than I was in the tricks of the Legislature. There was 
another man by the name of Giles, who was once a hostler in a 
stable in Tremont Street, who was employed by the company as 
Dr. Hayes's assistant Dr. Hayes was the chemist of the com- 
pany, and this man, like many other bright Yankees, learned a 
good deal from Dr. Hayes, and after a time, they made him the 
head of their works. He was employed to log-roll this matter. 
They also had a Senator who was a stockholder in the company. 
You may well judge at what odds I worked, with that formidable 
opposition against me, in every effort that I made to procure a 
law for the protection of the citizens. In that way Mr. Green- 
ough manipulated the Legislature and carried the thing his own 
way. I said to a Senator one day — (I forget his name now ; he 
was from Pairhaven or New Bedford) — that I considered the 
mode in which they had carried on this investigation, and the 
way they had left the thing, as very singular ; and it surprised 
me, that when there were so many Senators and Representatives 
from towns and cities where gas was used, they should pass a law 
of this nature, when it would amount to no protection whatever 
to the consumer. "Oh," says he, "Mr. Nash, you haven't given 
any Parker-House suppers." "No," said I, "I can't afford it, for 
I am here simply as a representative of the city of Boston, and 
am perfectly disinterested in the matter, having no pecuniary or 
other advantage to be gained from it." 

Well, the result of it was, this law. Now, all the advantage 
there is under heaven in this law to anybody is this. The Gas 
Companies have got a State inspector of meters, and they have 
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shifted from themselves the inspection of the meters, and given 
an Sdat to the meters, perhaps, from their bearing the stamp of 
the Commonwealth inspector. If there is any defect in the meter, 
they throw the responsibility off their shoulders, and say, " It is 
the business of the State to look after that matter." The result 
of it is, that they have got this State inspector of meters ; but if 
you look at this law, you will see that it says, " No meter shall be 
set after the first day of October, 1861, unless it be sealed and 
stamped in the manner required by this act." Now there are in 
the city of Boston 20,000 houses, and it is fair to state that there 
are 15 or 20,000 meters in Boston to-day that never have passed 
inspection ; because the law does not say that a bill for gas shall 
not be collectible if the meter was not inspected; hence the 
companies have been indifferent to all meters set previous to the 
passage of this law, because their bill is just as collectible as 
before. As a consequence, they don't care whether these meters 
are right or wrong. They are not inspected except in this way. 
It is provided by this law, that if you go to the State Inspector 
and ask him to inspect your meter, he shall do it, and if found 
correct, you shall pay the bill : if found incorrect, the Gas Com- 
pany shall pay the bill, and furnish a new meter. It very fre- 
quently happens that the Gas Co. go to some house and find a 
defective meter, that has been measuring against the consumer. 
They discover that fact, and it is so defective that they take it 
away, but without assigning any reason. If it has measured 
against you fifty per cent for five months, they don't tell you of 
it. If it has measured against themselves, they know they can't 
collect the bill, for they can't tell how much it has measured 
against them — there is no record of it. I insisted that when a 
person asked for the inspection of his meter, it should be inspect- 
ed on the spot where it stood, if it was to be inspected at all. 
At that time, there were a great many wet meters in Boston: 
they have now almost all been displaced by the dry meters. A 
wet meter should stand precisely plumb to measure correctly. 
If you throw a wet meter back, it will measure against you thirty- 
five or fifty per cent constantly; throw it forward, and it will 
measure against the Company. Hence a meter brought from 
your house and tested on the table of the State inspector, which 
is kept plumb, might be correct ; but carry it back to your house, 
and it might go on measuring against you fifty per cent. Hence 
I told the Committee that it was right that the inspection should 
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be on the spot. Mr. Greenough asserted that the thing could not 
be done : I knew the contrary. I know it can be done, whether 
the meter is wet or dry. There is a little more work about it, 
and but a little. 

There are thousands of meters in Boston, I repeat, that have 
not passed the State inspection. There is a defect in the law. 
The law should say, that no bill should be collectible unless the 
meter had passed under this State inspection, and bears the seal 
of the inspector. 

Mr. Hyde. As a matter of fact, are the meters that are put up 
now, put up without haying been inspected by the State in- 
spector ? 

Mr. Nash. I presume not, because the law expressly says, that 
a meter shall not be a legal instrument of measurement, unless it 
bears his stamp. 

Then again, as the law now is, this inspector may inspect the 
meters anywhere he chooses ; at the manufacturer's office in Hay- 
market Square, if he sees fit. He may inspect fifty or a hundred 
of them, and put them into the manufacturer's office, and he may 
alter every one of them, and sell them to another town, with the 
State seal upon them. I am only supposing a case — what might 
be done, if a man or a company was disposed to commit a fraud. 
I say that the thing should be under the control and management 
of the city government of Boston, and should be so arranged that 
the city can protect its citizens. Look at our statute in regard 
to the inspection of mackerel. It gives the inspectors power 
even to say how many hoops shall be on a barrel. Yet the sale 
of mackerel does not begin to equal in a year the amount expend- 
ed for gas. We have inspectors of flour, inspectors of beef, and 
inspectors of pork, and other articles, and yet when we come to 
this matter of gas, the inspection don't amount to any thing, nor 
will it, until it is inspected as it is inspected in London. There, 
the inspector is on the gas not only in the day-time, but through 
the whole night ; but here, this inspector of the Commonwealth 
of Mass. may inspect the gas once a year in Lowell — if he is 
asked. 

Now I am coming to another point. The law says, that as often 
as the Mayor and Aldermen of a city, or the Selectmen of a town 
ask for an inspection, this inspector shall go and inspect the gas — 
if he can. He cannot inspect it the same day in Boston and in 
Worcester. He cannot have a deputy to inspect the gas; the 
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companies did not mean that be should have a deputy. Now, it 
so happens that in nineteen cases out of twenty, the Mayor and 
Aldermen of cities and the Selectmen of towns, are the very men 
who are stockholders in these companies. Are they going to call 
on the Inspector to inspect the gas if they know it is below the 
standard? I thitok not. I say that we want a city inspector, 
who can be upon this gas as they inspect in London and Paris, 
and all over Europe, where they have had the largest amount of 
experience in regard to this matter. The consumption of gas is 
not of very ancient date. In 1805 or 1810, I think it was, gas 
was first introduced into London, Fall Mall being lighted with it, 
and exciting the curiosity of the Londoners greatly. By the year 
1815, a large proportion of the city was lighted with gas; and its 
use continued to increase, new companies being created, until it 
became a general thing all over the city, and the companies 
extended their works seven, eight, and nine miles beyond the 
limits of the city. Parliament legislated in regard to the manu- 
facture of gas, the quality of the gas, and every thing belonging to 
it; and so exceedingly interested did the public become upon the 
subject in London, that they instituted a gas journal there, which 
was started by the citizens of London, and has been published 
weekly from that day to the present. It would be a very great 
advantage if this journal was on the table of our Public Library, 
for the citizens of Boston to read; I think they would get a great 
deal of information from it. 

Gas was introduced into this country at a later period'. This 
Boston Company received its charter in 1822. It has held its 
charter up to the present time, and has made at least two millions 
of dollars out of the citizens, if not three ; and if you reckon the 
interest on their dividends, it would be nearer five. Now, I say 
that so long as they supply us with this article, we should just as 
much have an exact inspection of it as we have of the barrels of 
mackerel that come to this port If we wish to have this thing so 
conducted that the citizens shall be protected, it should be under 
the control of the City Government, and no one else, as. it is in 
London, where they have had the largest experienoe ifi 'regard to 
this matter. You may take this State Inspector and put him 
upon the inspection of the gas in this city, to see how many 
candles that gas equals, and at what time does he test it, by what 
standard does he inspect it? Does he inspect it in the morning, 
and draw it from the gas and not from the main? — because he 



13 

can go through the whole inspection in the morning or afternoon, 
without drawing a single particle of gas from the main in the 
street. The reason they are constantly inspecting it in London is 
because the quality varies. They have two qualities of gas in 
London ; one that is made from Cannel coal, and another that is 
made from Newcastle coal. This Company here in Boston first 
manufactured their gas from Gannel coal, and nothing else, but 
lately, they have manufactured it from Pictou coal. Hence they 
have adopted, not the standard of Cannel coal, but the standard of 
coal like the Newcastle coal, in England, which is called very 
poor gas. The best quality of gas, such as the aristocracy use, 
and the only gas that is considered fit to be used in private 
houses, is made from Cannel coal, and is from 25 to 27 candle gas. 
The law says it shall be 20. Now, the Pictou coal, of which this 
Company make their gas, will make from 12 to 14 candle gas, 
while Cannel coal, as I have said, will make from 25 to 30 candle 
gas, and the Albert coal will make 35 candle gas; it is so full of 
carbon that you cannot use it without a mixture, it will smoke so, 
and it is mixed up in certain proportions with cheaper coal, in 
New York, and I suppose in Boston. There is a certain kind of 
Cannel coal used with the Pictou coal in Winter, because the gas 
is poorer in Winter than in Summer, and they cannot get along 
here without mixing Cannel coal with it. We want to know all 
these facts — the citizens of Boston want to know them. 

Then there are other fects we want to know. We want to 
know from our City Inspector in regard to the economy of different 
burners. This State Inspector neither will answer any question 
in regard to that, nor is it any part of his business to do so. This 
law defines what he shall do. If he was city inspector, the 
citizens of Boston could call on him to give information in regard 
to this burner and that burner. There are thousands of burners 
brought into the city, and the people spend thousands of dollars 
upon them, that actually increase the consumption of gas from 
50 to 100 per cent over the plain bat-wing and fish-tail burner. 
If we had this man as an officer of the city of Boston, he would 
tell us what burner to use, and it would be his duty to impart 
information to our citizens. If he is simply the State Inspector, 
he falls back upon what the State law says he shall do, and under- 
takes to do nothing more. I asked him the question the other 
day, if a man should come to him with a meter to be inspected, 
and that meter was pronounced by him, after all his experience 
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in inspecting, as perfect as a chronometer, whether he would give 
the man a certificate that it was the most perfect meter he had 
ever inspected in his life ; and he said no, because it was not his 
business to do it, and the law said he was not to do it. Now, 
that is shocking, to an amazing degree, a man who is employed 
for the benefit of the citizens of Mass., and to give them informa- 
tion. The gas men of Mass. know that the dry meter is a failure ; 
yet this State Inspector will not tell the citizens of Mass. that 
the dry meter is a failure, because, he says, it is not his business. 
I say it is. I say, if he knows, from any information he obtains 
from Europe, that the dry meter is a failure, it is his bounden 
duty to say it is a failure. 

Now, the reason why the gas men when in convention in 
Europe talk plain, is because they have city and town inspectors ; 
but here we have simply a State Inspector, whose salary is drawn 
from the gas companies, by a law of the Commonwealth. He 
does not examine any thing about it, and does not report any 
thing about it. Now I will read a fact in regard to the dry meter, 
which it was as easy for him to know as for me : — 

"At a recent meeting of the Scottish Association of Gas 
Managers, held in Edinburgh, Mr. Robb, of Haddington, gave a 
summary of bis experience in the use of gas meters during the 
last eight or ten years. He said he was rather partial to the dry 
meter, and anxious that it should succeed in becoming the meter ; 
but he must say, that in its present and previous working, he had 
found great variation in the registration. Those kept constantly 
at work he found to give the most satisfactory results ; and, con- 
trary to general belief, they were liable to derangement by frost. 
During the severe winter of 1860-1, one meter (amongst others 
which were stopped) he examined, and found to contain a consid- 
erable quantity of hoar frost, resulting from the frozen moisture 
in the gas, and to be otherwise so acted upon as to affect its working. 

"Mr. Whimster, of Perth, bore a similar testimony. He ac- 
counted for dry meters — which were used in shops, offices, 
warehouses, &c, and standing idle during part of the summer — 
not working so well as those kept constantly in use, from the fact 
that dirt and tarry matters deposited on the rubbing surfaces of 
the valves, from the want of gas passing, and thereby keeping it 
moist, get hardened ; and, on the meter being again set to work, 
the valve was consequently prevented from fitting so closely to 
its seat as was required for correct measurement. He also found 
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that the material of which the measuring chambers were made, 
got hard, and on starting did not distend sofredy as when they 
left the maker, and consequently registered quick. [That is 
against the consumer, to a very large extent.] He had tested 
several dry meters which had been at work for some time, and 
found them to vary from 25 to 30 per cent slow, and as much 
fcst." 

The fast working was vastly in excess, so that the gas people 
were not the losers ; that was the fact about it. And the same 
thing applies here in Boston to every dry meter that stands in 
the city to-day. Hoar frost stopped many a meter in Boston last 
winter, yet the State Inspector never went to see one of them ; 
he was not called upon to go and see them. If he had been City 
Inspector, he would have been called upon to do it, and would 
have reported to the City Government that they were stopped 
by frost ; and if he had also found that they were stopped by the 
drying of coal tar upon the valves of the meter, he would also 
have reported that fact. But as State Inspector he did not do it. 
You see by this the importance of our having an inspector here in 
Boston for the city, in order that our citizens may be protected 
in this matter. 

The meter that has always been used is an imperfect instru- 
ment of measurement, and susceptible of vast improvement; 
there is no question about that. The wet meter is more correct, 
for the consumer and the gas company, than the dry, if the water 
is kept at its proper level in the meter ; and I have understood 
that a glycerine meter has been manufactured, to supersede the 
necessity of water ; and if the dry meter had not been introduced, 
the glycerine meter would have been, as it has been in Europe. 
Now, it is not an object for the Boston Gas Co. to change 25,000 
meters to-day, especially if they do not measure against them ; 
but you take those 25,000 meters, and examine them closely, and 
you will find those same defects that are found in Scotland. 
Those defects should be corrected here by somebody, but there 
is nobody to do it. Now, no meter should be placed where the 
thermometer ever falls below 65 degs., and especially a wet 
meter. Hoar frost acts as soon as the thermometer falls below 
32, and the consequence is, where they use wet meters, they put 
in whiskey ; but at $4.00 a gallon, they cannot do that very eco- 
nomically. The glycerine meter will not freeze anywhere. Now, 
if there are any facts showing that to be better than the dry or 
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wet meter, if we had a city inspector, he would feel bound to 
make a full investigation, and tell us how it is ; but as this man 
stands, he don't feel bound to do so. He is not our man ; he be- 
longs to nobody. The question with him is simply what this law 
requires him to do, and he does nothing more — and very little 
of that. He is of no benefit to anybody under heaven but just the 
50 or 75 gas companies in Mass., in regard to the inspection of 
meters. 

This law, as I stated before, was an ex parte law, carried 
through the Legislature by Mr. Greenough, by any number of 
Parker-House suppers. 

Mr. Greenough. I hope the gentleman will confine himself to 
the truth. 

Mr. Nash. I state the fact, that that gentleman fed the Legis- 
lature at the Parker House, and the next morning took them 
down to make an examination of the works, and undertook to 
demonstrate that gas could be burned with a pressure of half an 
inch — combing the wool right over their eyes, as I happened to 
know. 

Mr. Greenough. That is not true. 

Mr. Nash. Now, that law was log-rolled through the Legisla- 
ture by the Boston Gas Co. They went into Convention with 
the other companies of the State, and passed that bill, which was 
drawn by his [Mr. Greenough's] father-in-law; it was brought 
before that Committee, they accepted it, and the Legislature 
passed it. That is God's truth, every word of it. 

Now, here is the reason why I ask that this city of Boston 
should have its own inspector to test the quality of gas. When 
this man goes to work to test the quality of gas, who does he do 
it for ? His employers. Under what pressure, upon what prin- 
ciple, does he test it ? The quality that he will report 17 candle 
gas in Boston won't test in the city of London 12 candle gas, 
because they don't consider this gas made from Pictou coal as 
any thing fit to be used in a family, or anywhere except in manu- 
factories and other places where they have to economize. In 
France, the nobility and aristocratic class will not allow any thing 
but wax candles to be used in their houses. The reason is, that gas 
acts injuriously on the gildings and every thing of ornament in a 
house, even if it is made from the best Cannel coal. So if you 
burn gas manufactured from a poorer quality of coal, the impu- 
rities from that gas pass into the room, and you inhale them into 
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your lungs ; and you find that if your room is lighted with gas to 
the common extent, the heavier the pressure is on that gas, the 
hotter you feel about the head, and the more you feel of uneasi- 
ness. If we were manufacturing our own gas here in Boston, 
there would not be one foot made from any thing but Cannel coal, 
because that would be for the health of the city, and the interest 
and well-being of the citizens ; but we should not be getting a 
corporation's profits, we should be caring for the best interest 
and health of the city. We are beginning to have regard now to 
sanitary principles. 

Now, that is the way this law stands upon the statute-book, and 
I say that if any thing is to be learned from the experience of 
England upon this subject, — where legislation has been brought 
into form, — we ought to avail ourselves of it, and bring it to Bos- 
ton for the benefit of our citizens. The gas men of the Common- 
wealth of Mass. got this law through the Legislature, and got it 
just to their liking, and made just such strenuous efforts as they 
are making now to our having an inspector in Boston ; and it is 
a fair inference from the fact that they object to a city inspector, 
that they have a pecuniary interest in keeping the law as it is. 
It is self-evident that that is their motive in appearing here. All 
the experience I have had in the matter tells me it is so, and I 
know it is so. 

These are the facts in regard to this whole matter. They may 
deny them. But why do they come here to deny them, if we are 
well protected in the matter of inspection? The law says, 
41 Whenever requested by the Mayor and Aldermen of any city, or 
the Selectmen of any town, the inspector shall report to them 
whether the gas supplied in the respective city or town is of the 
legal standard,'' Ac. But, as I said to you before, if you go into 
the towns and cities in the State where gas is used, you will find 
that the governments of nineteen-twentieths of them are com- 
posed of men who are the owners of the stock in the. gas company, 
and they do not ask for inspection ; or if they do, they ask for it 
when they have been making a little gas from Cannel coal. What 
will it be ten days after ? Because a man brought in a barrel of 
No. 1 mackerel a month ago, you wouldn't say that the lot he 
brings in to-day are all No. 1 ; you would want to inspect them. 
So you want to inspect every thousand feet of gas in Boston 
every twenty-four hours ; not once a month ; not under peculiarly 
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advantageous circumstances in favor of the company that the 
inspector makes the inspection for; — that would not be right. 

These are the reasons, gentlemen, why I have taken action in 
this matter before the city government ; and there are a thousand 
other things that, if we had a thoroughly scientific man for city in- 
spector, he would tell us. For instance, if there was a book kept 
upon the meter, where you could keep your register, and the 
meter man should come once a month and make his record that 
you had burned so many feet of gas, and you kept on that book 
your own record, then you would have information in regard to 
the quantity of gas you consumed each month. Now, you don't 
know any thing at all about it. I venture to say, there are hardly 
ten persons in Boston who can keep the record of their meter, or 
know any thing about it. We want an inspector in this city who 
shall suggest all these things to us in relation to this matter, who 
shall follow it up and let us know about it. He would tell you, if 
you went out of town, to go to the office and have the gas shut 
off: if you didn't, the chances would be 99 out of a hundred you 
would have to pay a bill just the same as if you had been at home 
all Summer. The consumption of gas in the city of Boston costs 
the city $130,000 a year at the present time. It is a pretty im- 
portant bill with us ; and when you come to take every individual 
consumer in Boston, you will see that this question is one of the 
greatest importance. 

Alderman Da vies. I would suggest that if there are any ob- 
jections to this proposed bill, we should proceed to hear them. 

Mr. Hyde. If I understand the objections made to the law as 
it stands they are, that we want a city inspector instead of a 
State inspector ; that if we have a city inspector, it is desired 
that we shall have one who shall inspect the gas and meters more 
thoroughly ; that the gas should be tested thoroughly and the 
meters tested where used ; that the Inspector should be allowed 
to give any information which he may have in regard to gas and 
in regard to meters, or any facts connected with the use of gas, 
which his observation tells him are of importance; that the 
method of testing which is adopted under this State law is im- 
perfect, and that there is a better kind of inspection ; that gas 
meters are improved from time to time, and that the different 
kinds of meters should be from time to time tested, and their 
value made known to the public. Now, is there any thing beyond 
that ? Of course, any improvement in the regulation of gas, in a 
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general way, is of value to the city, but that would seem to come 
under the head of the other inquiry, rather than that of the in- 
spection of gas. 

Mr. Nash. There is one other point. It would be his duty to 
give information in regard to the best kind of coal for the pro- 
duction of gas. 

Alderman Davibs. If I understand the matter right, the ques- 
tion is, whether we shall recommend the passage of these two 
orders [of March 19, 1866]. We are here, as I understand, to 
hear any objections that may be made to this bill. 

Mr. Putnam [to the Chairman]. I suppose you do not propose 
to put in any evidence, further than the statement you have made ? 

Mr. Nash. I don't know that I shall. I don't propose doing 
so now, although I may at another stage. 

Mr. Putnam. The Gas Companies of Boston, so far as I repre- 
sent them (and I understand it is the same with the Company 
which I do not represent, but which obviously has an interest in 
this hearing), are anxious to have any amount of investigation of 
the manner in which they serve the inhabitants of the city. They 
are disposed, and they intend, to treat the citizens fairly, in 
respect to the purity of the gas they furnish, its illuminating 
power, and the accuracy of its measurement ; and they desire to 
avail themselves, and do avail themselves, of every improvement 
which is suggested by more recent experiments in a science which 
is rapidly improving, to secure to the citizens whom they supply 
with gas an article of good quality, accurately measured. They 
did undoubtedly, as the Chairman of the Committee has sug- 
gested, for the purpose of having a standard of purity established, 
and one in which the public would acquiesce, co-operate in the 
passage of this bill, which is now the law of the State, and under 
which the inspection has gone on for the last four or five years ; 
and they claim that that bill does provide the citizens of the Com- 
monwealth with all the safeguards which are required from legis- 
lation against any inferior quality of gas, or any incorrect measure- 
ment of the gas \vhich they furnish. To carry out the provisions 
of this Act of 1861, the Gas Companies have been at large 
expense. They have provided a very expensive apparatus, the 
operation of which I desire you gentlemen to witness, before we 
close this hearing. They have had to pay the salary of the 
inspector for three or four years ; and now it is proposed that 
these Gas Companies, doing business here in Boston, shall, in 
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addition to this State inspection which they have to pay for, pro- 
vide a separate inspection within the city, which really we do not 
think will accomplish any thing more than can be accomplished by 
a State inspection, within the scope of the present Act ; that is, 
nothing more, so far as the provisions of the bill which it is pro- 
posed to pass are proper and reasonable : there are one or two 
provisions which I think I shall be able to satisfy the Committee 
are improper and unreasonable. The rest of the provisions of the 
bill, I repeat, are amply covered by the law now in force* 

You will excuse me if I read here at some little length the 
provisions of the Act passed in 1861, because it is important to 
understand what we have got now. 

Sect. 1 provides that " the Governor shall, with the advice and 
consent of the Council, appoint an Inspector of Gas Meters and of 
Illuminating Gas, whose office shall be in the city of Boston, and 
whose duty it shall be when required, as is hereinafter provided, 
to inspect, examine, prove and ascertain the accuracy of any and 
all gas meters to be used for measuring the quantity of illumi- 
nating gas to be furnished to or for the use of any person or per- 
sons, and when found to be correct, to seal, stamp, or mark all such 
meters, and each of them, with some suitable device, and with 
his name, the date of his inspection, and the number of burners it 
is calculated to supply. Such device shall be recorded in the 
office of the Secretary of the Commonwealth." 

Now, you will remember, gentlemen, that the three things to be 
provided for are accuracy of measurement, purity, and illuminat- 
ing power ; and this law provides, in the first place, for an inspec- 
tion of the meters by the Inspector, and that he shall affix to them 
some suitable device to show that they have been tested by the 
State Inspector. Then it provides for the term of his office, and 
for a salary of three thousand dollars, to be paid out of the 
treasury ; but the expense, as you will see hereafter, is to be paid 
by the Gas Companies. Then it goes on to provide that the 
" inspector shall not in any way or manner, directly or indirectly, 
be interested pecuniarily in the manufacture or sale of illuminating 
gas or gas meters." It provides that the Inspector shall not have 
any interest in any particular set of meters, or any particular gas 
company ; because, if he was interested in the success of any 
particular meter or gas company, his prejudices might be expected 
to govern his action. 

Mr. Nash. That was in my bill, and they copied it from it. 
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Mr. Potnam. He " shall not give certificates or written opin- 
ions to any maker or vendor of any meter, or of any such article or 
commodity" — that is, "any article or commodity used by gas 
light companies." That seems to me to be an eminently proper 
provision, because, if the Gas Inspector was allowed to give a 
certificate to a particular meter, that this was the best meter ever 
invented, don't you see what a door would be opened to corrup- 
tion ? Don't you see that even if the Inspector was the most hon- 
orable man in the world, and refused the great bribes that might 
be offered for his certificate in favor of any particular meter, yet 
the public would suspect all the time that he was in the employ of 
some gas meter manufacturer, and that his certificates of the good- 
ness of meters were paid for ? Of course it would be highly im- 
proper to allow a Gas Inspector, whether of the city of Boston or 
the Commonwealth to give his certificate of the goodness of any 
particular meter, or any particular manufacturer, or any particular 
kind of meter. His certificates of the goodness of meters are not 
wanted, and he could not be allowed to give them, without intro- 
ducing the greatest danger of fraud and corruption. Therefore 
this provision seems to have been very wisely introduced, not so 
much for the benefit of the corporations, which could guard against 
any corruption of that kind, as for the benefit of the public, which 
could not guard against an inspector's being in the pay of any par- 
ticular company or manufacturer. That provision was wisely in- 
troduced, and I don't think the Committee will be likely to leave it 
out of any bill which they may deem best to propose to the Legis- 
lature. 

Then it goes on to provide, by section 3d, that " said inspector 
shall, within three months of his appointment, furnish to the Treas- 
urer and Receiver-General a list of all the Gas Light Companies 
in the Commonwealth; and his salary for the year then com- 
menced, and annually thereafter, shall be assessed and paid into 
the treasury of the Commonwealth by the several Gas Light Com- 
panies in this Commonwealth, in amounts proportionate to their 
appraised valuation." 

So you see that the Gas Light Companies are called upon to 
repay to the Commonwealth the amount which has been paid out 
for the salary and expenses of this inspector. 

Then it provides for the appointment of Deputy Inspectors — 
Deputy Inspectors of meters only, it is said. Very true. He 
can appoint Deputy Inspectors of meters here in Boston, and if 
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9Q6 mail cannot make all the necessary inspection of gas alone, 
after he appoints deputies to inspect the meters — 

Mr. Nash. They are temporary deputies. 

Mr. Putnam. " He shall appoint temporarily, and for such time 
as he may deem expedient, one or more deputy inspectors," &c. It 
is only limited by his term of office. He may appoint as many 
and keep them in as long as he pleases ; and then he is at liberty 
to go about and inspect the gas in all the towns of the Com- 
monwealth, whenever he is called upon to do so. These deputies 
are subject to the same restrictions in regard to not having any 
interest in meters or gas companies that the Inspector himself is, 
and are to be paid " by fees for examining, comparing, and testing 
gas meters, with or without stamping them." It is provided, also, 
that there may be an appeal from the Deputy Inspector to the 
State Inspector, by the gas company or the consumer. 

Then there are provisions for the inspection both of gas and gas 
meters, and for a sufficient staff of inspectors to examine gas and 
gas meters in all parts of the Commonwealth ; that is, what was 
deemed then sufficient, and experience, I venture to say, has not 
proved the contrary. 

Then section 5 goes on to provide a standard or unit of meas- 
ure for the meter, and the size of the cubic foot ; — but about that 
there is no contest ; it is agreed that that is the cubic foot all over 
the world. 

Then it provides that after October, 1861, "no meter shall be 
set unless it be sealed and stamped in the manner required by this 
Act." That provision has been fully carried out. You will hear, 
when we go into the evidence, that neither of these gas companies 
that I represent, and certainly not the TBoston Company, has set 
any meter since that time, whether old or new, without getting 
the inspection of the Gas Inspector. 

Then it goes on to provide that the Gas Companies shall have a 
standard measure of the cubic foot, and such apparatus as is ne- 
cessary for the measurement of gas, at the office of the Inspector. 

Then it further provides that every gas-light company having a 
certain capital, shall set up at some convenient place on its prem- 
ises a gas-holder (and that you will see and understand by and by), 
in order that the Inspector may make proof of meters on the prem- 
ises of the company, and have every facility for doing it. Then it 
goes on to provide that every gas company shall have a test me- 
ter, " to be used in cities and towns where no test gas-holders are 
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provided, or whenever proving by a gas-holder is impracticable or 
inconvenient." That you will find is not so good a way, by any 
means, of proving meters as by the gas-holder ; but in some cases 
ft is impracticable to use the gas-holder, and a meter is used 
instead. Then it is provided, that " in the examination of a meter, 
the Inspector shall see that it is of an approved principle, and 
shall give his particular attention to the measure of the dial-plate ; 
he shall prove the meter when set level, and for each burner which 
the manufacturer has stamped it to register, it shall be capable of 
passing gas accurately at the rate of six cubic feet per hour ; and 
no dry meter shall be stamped correct which varies more than 
two per cent from the standard measure of the cubic foot, and 
no wet meter shall be stamped correct which is capable of regis- 
tering more than two per cent against the consumer and five per 
cent against the company." Then he shall keep a record of these 
inspections ; and that record will be shown to you, and you will 
see how very slight the inaccuracy of the meters which are fur- 
nished to consumers in the city is ; for every meter which has 
been inspected during the whole time of the existence of this 
office has been recorded, and the results will show that the error 
is very trifling indeed. 

Then the next section provides that " meters in use shall be 
tested on the request of the consumer or the gas-light company, in 
the presence of the consumer if desired," so that anybody who 
wants to have his meter tested has only to send word to the In- 
spector or to the Gas Co. I believe the practice is, to send 
to the Gas Co., and the Co. send for the meter, and send for 
the Inspector to test it, — the consumer is notified and is pre- 
sent if he desires to be, — the Inspector tests it, and if the meter 
is found to be correct, the party requesting the inspection pays 
the fees ; if found to be incorrect, the company pay the expenses 
and furnish a new meter. So that there would seem to be an 
ample remedy against any defects in the meters, if any arise. 

These are all the sections that refer to the measurement of gas, 
and now I will explain to you a little the manner in which gas 
is measured. I have here a little dry meter, with glass sides, 
which will enable the Committee to see how this thing is done. 
You perceive that this meter consists of a box divided into two 
compartments, the one at the top considerably smaller than the 
one at the bottom ; and the bottom compartment is divided per- 
pendicularly into two apartments. The gas comes in at the inlet- 
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pipe, and follows the course of that pipe until it emerges into the 
upper compartment, at the hole which I point out. The gas 
coming into this upper compartment finds its only outlet through 
a slot which opens into one of these diaphragms, — so called, I 
suppose, because of their resemblance to the diaphragm in the 
human body, — which are leather bags, with a broad, flat tin plate 
upon them. The gas going into that diaphragm causes it to 
expand, and this expansion moves a clock-work, which operates a 
little valve, and the operation of that valve covers the slot through 
which the gas passes into the diaphragm, so that the gas can no 
longer go into it ; the very act of filling the diaphragm has caused 
a movement of the valve which covers up the slot by which the 
gas went in. But at the same time that the opening into the 
diaphragm is closed, the same valve which closes that hole, opens 
another into this lower compartment outside the diaphragm, so 
that then we have the diaphragm full, and the gas pouring into 
the lower compartment, outside the diaphragm. Of course, the 
whole pressure of the gas is upon the outside of the diaphragm, 
and tends to close it up. In closing this diaphragm up, it presses 
the gas out of it, and the only outlet is through a third slot, into 
the outlet-pipe. The instrument is so arranged, that a certain 
number of movements of the diaphragm shall correspond to the 
movement of a certain amount of gas, and shall indicate a certain 
number of feet on the index. [Mr. Putnam inflated the diaphragm, 
to show its practical operation.] 

Mr. Hyde. How much do they hold ? 

Mr. Putnam. They are made of various sizes, from a meter 
only capable of measuring the gas for two or three burners, up to 
one large enough to measure all the gas used in this building. 
The diaphragm is in proportion to the size of the meter. There 
is a movement of the clock-work every time the diaphragm is 
filled. I have described it as if there was but one diaphragm, but 
there are in fact two, so as to prevent the action from being in- 
termittent. 

If the meter gets out of order, for instance, if these valves get 
clogged, or if frost gets into the valves, the gas will begin to pass 
through without being recorded. So if there should be any holes 
in the diaphragm, or the diaphragm should leak, of course the 
consumer would get his gas for nothing. It is difficult to con- 
ceive of any way in which a meter should register much, if any, 
against the consumer. The only thing that can operate against 
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the consumer, and that but very slightly, is in case the diaphragm 
should get very Btiff, so that the folds of the leather would not 
straighten out and make a perfect cylinder. You understand that 
the meter cannot work unless these diaphragms have full play, so 
that if the leather should get so stiff that the diaphragm would 
not work its full stroke, then the meter would not record at all, 
because the clock-work would not be moved, and the gas would 
get through without being registered. The leather might possi- 
bly (practically, I don't think it ever does) get so far stiffened, 
that, although the diaphragm would work its full stroke back and 
forth there would be very slight indentations in the leather, that 
would not get filled up ; just exactly as a mustard-box, if you 
made a dent in it with a hammer, would not hold so much mus- 
tard as before. But that, you see, must be a very trifling matter, 
because the diaphragm has got to be filled, and pressed out to its 
utmost capacity, in order to turn the clock-work and move the 
hands. 

Mr. Hyde. What is the effect of more or less pressure ? 

Mr. Putnam. I believe pressure does not affect the working of 
the meter at all, — it affects the burning. A meter measures just 
as accurately with a pressure of three or four inches as with half 
an inch. When we come to the evidence, you will see that 
these meters measure with great accuracy. Lumber, a much 
more expensive article, is not measured with any thing like the 
accuracy with which this machine measures gas. 

Without concluding his opening, Mr. Putnam gave way for an 
adjournment to Monday evening, at 6 o'clock. 
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Monday, April 16. 
The Committed met, agreeably to adjournment, all the members 
being present. Mr. Putnam resumed his opening, and spoke as 
follows : — 

At the time we broke off at the last meeting, I was explaining 
the action of the dry meter, and I believe I had explained it suf- 
ficiently to enable the committee all to understand it. I have 
here, however, a meter in which the works are all exposed, and 
if the matter is not already clearly understood by any gentleman, 
I will explain it further. 

I shall not go into any detailed explanation of the various forms 
of wet meter. They are all on the same principle, although there 
are great differences of detail in the construction. The wet meter 
consists, substantially, of a cylinder divided into four chambers. 
A little more than half the cylinder is below water, the rest is 
above. The gas comes in at the bottom of the meter, and rising 
in the water, fills one of these hollow chambers. It is like an 
overshot water-wheel, with four buckets, if you can conceive 
an overshot water-wheel with only four buckets. The gas rises 
up into one of these buckets, and the pressure of the gas on the 
bucket turns the wheel. When the bucket is full, its rim rises 
out of the water, and the gas then escapes into the upper part of 
the meter. While the gas is escaping from that full bucket, the 
next chamber below is being filled, and when the rim of that bucket 
rises out of the water, another bucketful is discharged into the 
upper part of the meter, and passes off through the outlet pipe. 
The capacity of four of these buckets is discharged at every com- 
plete revolution of the wheel, and passes off through the pipes, 
and the revolution of the wheel turns by clock-work these index 
hands, in substantially the same way as in the dry meter. 

26 
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The defects of that meter were, in the firet place, that every 
thing depended upon the water level being preserved, or preserved; 
within a very slight variation. Now, water will expand with heat 
and contract with cold ; it will evaporate ; it is liable to be drawn 
off by fraud or accident, and consequently, it was a very unreliable 
substance for the gas companies or for individuals to trust to. If 
there was too much water in the meter, — that is, if the water 
expanded with heat or if too much was put in to start with, 
the meter would register fast. If there was too little water 
Qriginally, or if the water was drawn off, or if it evaporated, or if it 
was contracted by cold, the meter would register too slow; conse- 
quently, any consumer who could manage to draw off a little of 
the water, of course got a considerable portion of his gas for noth- 
ing. Then, again, in the winter, the water would freeze up, and 
then the meter would not work at all, and people were left in 
the dark, and the gas company had to put in a new meter, or take 
it out and thaw it. That difficulty they undertook to remedy by 
putting in whiskey or alcohol, or some liquor which did not freeze ; 
but the trouble with that was, that those liquors which do not 
freeze, evaporate very fast. Then they put in a bird-fountain — 
an inverted vessel of water above the level of the water in the 
meter and opening into it so that as the water falls in the meter 
its place is supplied by water from the bird-fountain. The water 
is. kept in the bird-fountain by atmospheric pressure — no air being 
admitted into it. 

Mr. Hyde. Like an improved ink-stand. 

Mr. Putnam. Just exactly like the latest and best improved 
ink-stand. 

In addition to this bird-fountain, which was to keep up the 
supply of water which might be lost by evaporation, they had 
a waste-water box, which is a comparatively simple thing. 
Simply a box outside aud separate from the meter, but communi- 
cating with it by a hole just at the water level, so that the 
water could not get higher than the hole ; so that, between the 
waste-water box and the bird-fountain, they could keep the water 
at a certain level for a certain time ; and if they used alcohol, they 
could keep it from freezing. But still, these bird-fountains had to 
be filled up quite frequently. But perhaps the greatest objection of 
all was, that if the meter was tilted one way, it would register too 
fast, and if tilted the other way, it would register too slow. Any 
consumer had it in his power, by giving the proper tilt to the 
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meter, to cause it to register slow. Moreover, by a little tilting, 
and spilling the water out into the waste-water box, and then 
letting it down from the bird-fountain, and then again tilting it, 
and spilling more water, the bird-fountain could be nearly emptied ; 
and after the bird-fountain was nearly emptied, a considerable tilt 
would send the water over into the wash-water box, and lower the 
water permanently. 

Mr. Nash. Couldn't the meter-man tilt it as well for the advan- 
tage of the company ? 

Mr. Putnam. The meter-man might set the meter originally a 
little out of plumb, but the consumer has his meter always in his 
power. He may tilt it when in use, and put it back again when 
out of use. It is very easy for either the consumer or the meter- 
man to tilt the meter, but I don't think the meter-man would have 
the same opportunities as the consumer. But I am not speaking 
now in the interest of the gas companies in this matter. It is for 
the interest of neither party to have inaccurate meters. I do not 
want the consumer to get any advantage over the company, nor 
the company to get any advantage over the consumer, and you do 
not, gentlemen. And I should like to allude at this point to the 
suggestion that has been thrown out here, that the gas companies 
are in favor of the meter which favors them, and the consumers ought 
to be in favor of the meter which favors them. Now, I say that 
both the public and the gas companies want an accurate meter — 
a meter that favors nobody ; and it is just as bad, to say nothing 
of the moral question, — it is just as bad policy for the public to 
have a meter which favors any single individual, as it is to have a 
meter which favors the gas companies, because whatever gas is 
stolen by the fraud of the individual consumer, is waste gas, and 
has got to be paid for by somebody. Whether it is paid for by 
the gas company or the consumer, it increases the general charge 
for the gas. Of course, you see if only ten per cent is lost, there 
is a very great saving to the consumers in the price of the gas, 
being less than it would be if forty per cent were lost. In other 
words, if individuals cheat the company, it is really the community 
that is cheated, because they have to pay for the gas. 

Mr. Hyde. How often, when properly filled and not tampered 
with, did the water-meter ordinarily require to be filled with the 
bird-fountain ? 

Mr. Putnam. I don't know that I can answer that question ; 
there will be witnesses here who can. About once in three months, 
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my impression is. It depends somewhat on the location. Of 
course, evaporation and heat and cold have a great effect, and the 
gentlemen of the Committee will remember that the gas compa- 
nies cannot choose the position where they will put the meter. 
They generally have to put them in the cellar ; people don't want 
them in their entries. 

Mr. Nash. Couldn't they be put in the kitchen ? It would cost 
a little more. 

Mr. Putnam. They could be, if the parties desired it ; but per- 
haps it would be rather too warm. 

Mr. Nash. I would ask any manufacturer if a temperature of 
65 degs. is not the best temperature for a meter to be placed in ? 

Mr. Putnam. It is better for a wet meter to be in some even 
temperature. What that temperature is I am not prepared to say. 
It is desirable that the temperature should be even, and the con- 
dition of the atmosphere as even as possible. But meters have 
to be placed where they can be conveniently placed. 

Now, then, another difficulty in regard to these wet meters 
arises from the law. The difficulties I have already mentioned had 
caused them to be rapidly superseded, and the law finished them 
by providing, precisely as the English law provides, or substan- 
tially as the English law provides, that no wet meter shall be 
stamped correct, which is capable of registering more than two 
per cent against the consumer and five per cent against the com- 
pany. Now, a wet meter cannot be made that is not capable of 
registering more than two per cent against the individual and 
five per cent against the company ; so that it is really almost im- 
possible to make a wet meter that shall come up to the require- 
ments of that law. Nothing but constant watching and supervi- 
sion will keep them in order. A wet meter, when it is first made 
and properly adjusted, is as accurate as an equally good dry meter ; 
it is no more so ; they are both accurate when they are new and 
just adjusted. But the wet meter does not practically answer the 
purpose for which it is designed, so well as the dry meter, be- 
cause it is more liable to be affected by the changes of tempera- 
ture, leakage, motion, want of plumb, and a thousand little varia- 
tions that do not affect the dry meter. The dry meter may be 
tipped considerably without having any effect upon it at all. Of 
course, heat and cold have no effect upon it at all. Excessive 
moisture and excessive cold, it is said by the Chairman, cause frost 
to accumulate in the meter. I have never heard of any such in- 
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stance, unless that may be regarded as one which was read by the 
Chairman on Friday ; but I have already attempted to explain to 
you, that if any kind of obstruction exists to the full operation of 
these valves, the effect must be, either that the gas does not go 
through at all and the meter stops, or that it goes through for 
nothing. The effect of any want of tightness in these valves 
would be to allow the gas to escape into the outlet pipes, without 
going through the diaphragm, thus escaping unmeasured. No ac- 
cident of that kind can benefit the company at the expense of the 
individual. But I desire to have, and you of course desire to 
have, meters that shall be accurate for both company and individ- 
ual ; and it is nothing in favor of a meter that it benefits the com- 
pany at the expense of the individual, or that it benefits the indi- 
vidual at the expense of the company. The interests of the whole 
community require that the meters should be accurate, so that dis- 
honesty, either on the part of the company or the individual, shall 
fail of cheating the persons who really pay for the gas. It is for 
these reasons that the wet meter has been almost entirely super- 
seded. 

Mr. Nash. Won't you show the Committee how a man can test 
whether a wet meter is correct or not ? 

Mr. Putnam. I can't do it, sir. I am not a manufacturer. 

Mr. Nash. There is a screw in the meter, and if you take that 
screw out, and the water just barely weeps through, you know 
the meter is right. 

Mr. Putmam. I presume that is so. 

Mr. Nash. Will you tell the Committee how, after a meter is 
attached to the couplings, the consumer can tamper with it? 

Mr. Putnam. I cannot, but the witnesses will. I understand 
that a meter can be tipped. 

Mr. Nash. It can when there are no couplings on it. It can at 
the time of setting. 

Mr. Putnam. It is certainly practicable for the consumer to un- 
couple a meter and set it back. 

Mr. Nash. He must lengthen his pipe if he sets it back. 

Mr. Putnam. It can be done. Most of the consumers are hon- 
est, I know, but there are some who are disposed to cheat. I saw 
an attempt of that kind to-day. A man had undertaken to attach 
a pipe just below the point where the gas enters the meter, but 
not understanding fully the construction of the meter, he had 
drilled his hole only through the outer casing of the inlet pipe, 
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and evidently attached a pipe to get gas — but probably did not 
succeed. 

Mr. Hills. What would be the effect if the pipe was reversed 
in the wet meter ? 

Mr. Putnam. It would not go at all. The effect of reversing 
the dry meter would be, that the machinery would all work 
backwards, and either it would count backwards, or would not 
count at all. But they have a stop in the meter, so that it can- 
not work backwards. 

Now, I do not mean to say that the dry meter is an absolutely 
perfect instrument. It has been fifty years coming to the point 
at which it has arrived, and so has the wet meter. Neither of 
them is perfect, but this dry meter is the best thing that is known 
now; and taking it all in all, it is better than the wet meter. 
Either of them are perfect machines for registering when they 
are in perfect order, but the dry meter keeps in order the best. 
No doubt it will be improved upon ; and whenever any great, 
substantial, marked improvement is made, undoubtedly that im- 
provement will be adopted, because it is for the interest of all 
parties that an accurate register should be found. But at pres- 
ent, the dry meter is the best thing there is. It is wonderfully 
accurate ; accurate enough for all practical purposes ; and there 
is no reason why any thing else should be substituted for it. 

Now, so far as the proposed action on the subject of the inspec- 
tion of meters is concerned, I don't see that any change in the law 
is called for by the Chairman's proposed bill, excepting one or two 
which I will mention. In the first place, the new law proposed 
by the Chairman requires that the meter shall work at a pressure 
of a quarter of an inch. I suppose I must explain a little what is 
meant by a pressure of an inch or a quarter of an inch. A pres- 
sure of a quarter of an inch means a pressure equal to the pres- 
sure of a column of water a quarter of an inch high ; a pressure 
of three inches means a pressure equal to the pressure of a col- 
umn of water three inches high. Now, the ordinary pressure at 
which gas is burned here is about equal to the pressure of a col- 
umn of water two inches high ; — I mean, the pressure upon the 
meter. This proposition for inspection calls for a pressure upon 
the meter of only a quarter of an inch. Well, I cannot say that 
that is absolutely impracticable, because I suppose nothing is im- 
practicable in engineering. The Jew in " Kenilworth ** speaks of 
his balances as so perfect, that " a hair of the high priest's beard 
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would turn them," and I suppose that a meter can be made so ex- 
ceedingly delicate as to work with a quarter of an inch, an eighth, 
or a sixteenth of an inch pressure, or any appreciable quantity of 
gas ; but it is not practical. Nobody ever wants a meter to 
work with a pressure of a quarter of an inch. If it did work, the 
gas would not come out with sufficient force to burn. It would 
be of no use to anybody to have it I don't say that the meters 
won't stand that test, but I say it is an unreasonable and uncalled- 
for test Half an inch is all that is called for by any English law ; 
and I am not aware of any law that calls for meters working at so 
ridiculously small a pressure as quarter of an inch ; and it is simply 
an unreasonable requirement 

The next innovation that is proposed here is that the test must 
be made on the premises of the consumer, if desired. Well, 
gentlemen, some of you have seen how that test is made. One 
gentleman of the Committee [Mr. Davies] has been to the Gaa 
Inspector's, to my knowledge, and seen the machinery for testing 
the meters; and the law requires that such machinery shall be 
provided for that purpose ; that each gas company shall provide it, 
and that the State Inspector shall be provided with it, at 
the expense of the gas companies. That machinery which 
is necessary for testing a meter properly is altogether too large 
to be moved about from place to place ; it is heavy, substantial, 
solid work. I will describe it to you. In the first place, there is 
a copper vessel of the capacity of a cubic foot of air, or gas, or 
any other fluid; according to the measurement which is provided 
in this law, and which is the same as that adopted in the English 
law, and the same as that adopted in the proposed law of the 
Chairman. This copper vessel is filled with air or gas — it makes 
no difference which. It has got a cubic foot of gas in it; for air 
is a gas, when you speak scientifically. Then there is what is 
called a gas-holder, which consists of two cylindrical vessels, one 
of them open at the top and the other open at the bottom; the 
one open at the top slightly larger than the one open at the 
bottom, so that the smaller one will slide down into the larger. 
The larger vessel is filled up to a certain height with water, and 
the smaller vessel is placed on top of it. Of course, you see it 
cannot go down without pressure, or without a hole being made 
at the top to let the air out. If a hole is made at the top to let 
air out, this smaller vessel will sink down into the water in the 
larger vessel, and then, upon closing the hole at the top of the 
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smaller vessel, you will have this smaller vessel sunk down into 
the water of the larger vessel as deep as you choose. Now, this 
smaller vessel is heavy enough to sink; but it is counterpoised 
by weights on pulleys, which tend to draw it out of the water. 
It is so arranged, that when there is no gas or air let into it, it will 
of its own weight sink into the water. It is the same thing as the 
great gasometers in various parts of the city. Now, we will 
suppose that this gas-holder is made large enough to hold five 
cubic feet. We will suppose it to be empty of gas, and of course 
sunk down into the water. This measure containing a cubic foot 
of gas is connected with it, and a cubic foot of gas is forced into 
the gas-holder: that causes the gas-holder to rise, and the extent 
of the rise is marked on the index. Now, when a meter comes to 
be tested, four or five feet of air are introduced into this gas- 
holder. When four or five feet of air or gas have been accurately 
measured and put into the gas-holder, the meter to be tested is 
connected with the gas-holder, and the air is let out of it into the 
meter. Now, as the air passes out of the gas-holder by the pres- 
sure of the weight of this upper cylinder, it is registered by the 
meter; and if the meter is accurate, as soon as it shows that a foot 
has gone through it, the gas-holder ought to show that a foot has 
passed out. The gas-holder is perfectly accurate ; it has been 
carefully measured and arranged, and one, two, three, four, or five 
cubic feet of air carefully measured and introduced into it. Now, 
if the meter is correct, the index will indicate a foot at the same 
moment that the index of the gas-holder indicates that a foot has 
passed out. If it does not so indicate, then there is an error in 
the meter, and that error is ascertained; if it is large enough to 
be worth considering, the meter is condemned; if it is trifling, and 
the meter is accurate enough for all practical purposes, it is 
sealed and passed. 

That is the process of inspection. You see that it requires 
necessarily a large and cumbersome apparatus, which cannot be 
carried round from house to house; and if you are going to test 
people's meters at their houses, you have got to invent some 
simpler and smaller apparatus. Now, I don't mean to say such 
a thing cannot be done; for, as I said before, every thing is 
possible in engineering. Mr. Stimson can invent an apparatus 
which will enable him to go round and test the meters in people's 
houses. A test meter might be made sufficiently accurate to test 
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them. Something of that sort might be done, but there has 
nothing of the kind been done yet. 

Mr. Nash. No trouble in doing it ? 

Mr. Putnam. Yes : there would be a great deal of trouble and 
expense, which would of course add to the cost of the gas ; and 
the results would not be so accurate and reliable, for observations 
taken in a man's cellar cannot be expected to be so accurate as 
observations taken with the machine you, sir [Mr. Davies], saw yes- 
terday in the Inspector's office. Observations taken in a man's 
cellar, and subject to the inconveniences incident to the position 
of the meter, such as imperfect light, irregular temperature, &c, 
cannot be expected to be very accurate. These difficulties can 
be obviated ; the thing can be done ; if any intelligent committee 
of the Legislature say that it is necessary, for the protection of 
the consumer, that the thing should be done, it can be done ; but 
it is not, I say, a practical thing. 

Mr. Nash. Is there any more trouble than in going round and 
testing grocers' weights and measures ? 

Mr. Putnam. It is more trouble, inasmuch as it requires a 
nicer apparatus, and more careful observation. 

Mr. Nash. It only requires a meter. 

Mr. Putnam. It requires a particular condition of the atmos- 
phere and of temperature to adjust it with entire accuracy. It 
can be done, but there is nothing to be gained by it ; and it can 
only be done by great delay and expense, and a great deal of 
trouble. There is no advantage to be gained from it unless you 
have an entire distrust of your Inspector. He is a sworn officer, 
and if you cannot trust him, you had better have no inspection 
all. If you can trust him, let him inspect these meters at his 
office. 

Mr. Nash. You said the other night, that if a meter was found 
incorrect, the consumer went to the company's office, and they 
sent a man who took the meter off and carried it to the Inspector. 
Suppose an employee, — and an employee oftentimes does things 
for those who employ him that the employers would not do for 
themselves, — suppose an employee finds hoar frost in a meter, 
and takes it down to West Street bejbre it goes to the In- 
spector ? 

Mr. Putnam. Of course, he is bound to take it to West Street. 

Mr. Nash. Why ? What business has he to take it to West 
Street ? 
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Mr. Putnam. Because he is their servant, and is bound to do 
what they tell him to do. The gas company are bound to take it 
to the Inspector's office, but their agent will carry it where they 
tell him to. Whether their agent does carry the meters to their 
office or to the Inspector's office is more thaji I can tell. It 
ultimately gets to the Inspector, and if it is wrong, it is con- 
demned, and if it is right, it is sent back. 

Mr. Nash. Suppose it is full of hoar frost, and that is taken 
out before it goes to the Inspector's office ? 

Mr. Putnam. If it is right when it goes back, that is all that is 
wanted. If there is hoar frost in it, it will be for the benefit of 
the consumer. 

Mr. Nash. Suppose it is clogged with coal tar? 

Mr. Putnam. I am satisfied that will be for the benefit of the 
consumer. 

Mr. Nash. I am satisfied of the contrary. 

Mr. Putnam. The Committee will take the evidence, and not 
your assertion nor mine. 

Mr. Nash. I take the English tests. 

Mr. Putnam. They have not been presented yet. I shall be 
glad to see them. 

Now, if this change is called for, there is nothing to be done 
that the State Inspector cannot do as well as if you had a city 
inspector. Suppose the meters were to be inspected at people's 
houses, it could be done by the State Inspector as well as by any- 
body else. He has an ample force to do it now, but he does not do 
it, because it is not a practical way of doing the thing. It is an 
inconvenient, expensive, troublesome, inaccurate method, and a 
method for which, as yet, no means have been invented, al- 
though, as I say, as scientific men can do any thing, some means 
would be invented if such inspection was called for by the law. 
But I would sugest here, that the city has no special guardian- 
ship over the rights of its citizens more than the Commonwealth 
has over the rights of all the citizens of the State. If the Com- 
monwealth provides for the protection of all its citizens, there is 
no reason why the city of Boston should step in and insult the 
Commonwealth by saying that she will take care of her own citi- 
zens. There seems to be no good reason why any greater protec- 
tion should be given to the citizens of Boston than to the citizens 
of other parts of the State. But in these respects, the law already 
provides for every thing requisite or desirable. The other mat- 
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tors in regard to which alteration is called for seem to be too 
trifling — I was going to say, too ridiculous — to be made the 
subject of additional legislation. 

Mr. Nash. Why do they appoint inspectors for every town 
and city in England, Scotland, and Ireland? 

Mr. Putnam. The city of London contains five times as many 
inhabitants as the whole Commonwealth of Massachusetts. 

Mr. Nash. There are a great many cities that have their in- 
spectors that are no larger than Boston. 

Mr. Putnam. It is natural, of course, that in a single city where 
there are five times as many inhabitants as in this Commonwealth, 
there should be one or two more inspectors than there are in Mas- 
sachusetts. How many inspectors there are in London, I don't 
know. The population of Great Britain is fully equal to that of 
the United States, or very close upon it, at all events. Of course, 
things are on a much larger scale than in Massachusetts. 

Mr. Nash. They require the inspectors to inspect day and 
night. 

Mr. Putnam. You are speaking of the inspection of gas. I 
have not got to the queston of the inspection of gas ; I am speak- 
ing of the inspection of meters. The inspection of meters in 
England is under a general law, applicable to the whole country. 
Local inspectors are appointed, undoubtedly, by local boards, and 
paid by local boards; they are not paid by the gas companies. 
Here the whole thing is taken in charge by the Commonwealth. 
A State Inspector is provided for ; and to start the office, a man is 
appointed of world-wide reputation, — a man. who has not his 
superior in this country as a scientific man [Prof. Rogers], — and 
they give him power to appoint agents all over the State, who are 
to report to him as their chief. For a State like Massachusetts, I 
say, that was a more sensible way than to authorize the several cor- 
porate towns and cities over the Commonwealth to appoint local 
inspectors, who should be responsible to nobody. But, as 1 have 
said, the gas inspection law of England is very similar to ours, ex- 
cept that the matter being one of so much greater magnitude, local 
inspectors are appointed all over the country ; for, as I say, the 
city of London alone contains five times as many inhabitants as 
the whole State of Massachusetts, and probably one hundred times 
as many gas consumers as this State, because all the inhabitants 
must be gas consumers. 

So much for the inspection of meters. Now, when you come 
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to the question of the inspection of the purity and illuminating 
power of gas, you come to quite a different question. The inspec- 
tion is not so important as that of meters, because any great defect 
in purity or illuminating power is a thing which makes itself visible 
very soon. In case you have too much sulphuretted hydrogen in 
the gas, you see your wall paint stained, it smells of rotten eggs 
very strongly, and there are various tests which show it very clear- 
ly. If there is any great defect in illuminating power, of course 
you see that at once in the lack of light. All these things show 
that it is not so important that there should be an inspection of 
gas as of meters ; but still it is important that there should be an 
inspection of gas. This inspection is necessarily more difficult and 
delicate than the inspection of meters, because it requires more 
scientific and chemical knowledge. The analysis of gas is one of 
the most intricate and delicate operations in the science of chem- 
istry, and it requires a nice apparatus and a first-class scientific 
man to determine the purity and illuminating power of gas. It is 
a matter of more difficulty than the inspection of meters, and there- 
fore, by the State law, the State Inspector alone is intrusted 
with it. 

Now I will read the section in relation to the purity and illu- 
minating powers of gas, and you will see if it is not a pretty 
stringent section. 

Mr. Nash. I would like to ask one question. Why do they 
restrict the State Inspector from giving an opinion upon any meter 
that may be manufactured ? 

Mr. Putnam. I am very glad you ask the question, I endeav- 
ored to explain it the other night, but I am happy to answer the 
question again. 

Mr. Nash. Was it not the manifest intention that no meter 
should supersede this ? I have no question about it. 

Mr. Putnam. I don't think any such inference can be drawn 
from the Act. The Act provides that " the Inspector shall not 
give certificates or written opinions to any maker or vendor of any 
meter." I say the object of that provision is obvious. I was not 
a member of the Legislature that passed the Act, and had noth- 
ing to do with it, and never studied the gas question at all until 
last winter ; but I think any practical man would say that that is 
obviously a very proper clause to introduce there, in order to pre- 
vent the Gas Inspector either from becoming the corrupt instru- 
ment of some meter manufacturer, or being suspected of being so. 
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If the Gas Inspector were permitted to give his certificate that a 
meter was the best meter ever invented, or that this meter was 
better than that, it would be an object for a meter manufacturer 
to give a large sum for his certificate, and of course it would in- 
crease his pay handsomely. The State pay him three thousand 
dollars a year — an honorable, respectable salary; but a gas meter 
manufacturer who wished to introduce his meter here in Boston 
could afford to pay him thirty thousand dollars for his certificate. 

Mr. Stimson. The three thousand dollars include all the ex- 
penses of the office. 

Mr. Putnam. I supposed the Inspector had the whole ; he cer- 
tainly should have it. But if his salary is less than three thou- 
sand dollars, there would be a still greater temptation for him to 
increase his emoluments by giving certificates. And what secu- 
rity could the public have that they had the best meter ? The 
public generally could not have that entire confidence in the In- 
spector that those who know him have, and would suspect that 
they had the meter of the party who would pay him the most 
for his certificate. That would be the effect of having this clause 
stricken out. Either the Inspector would sell his certificate, and 
in that case we should not have the best meter, or else the public 
would suspect him of selling it. 

Mr. Nash. If you had the assurance of a watch keeping time, 
wouldn't you buy it ? 

Mr. Putnam. That would depend upon who gave me the as- 
surance. If I had the guaranty of the Messrs. Willard, I should 
have confidence in it ; if I had the guaranty of some Peter Funk 
in Washington Street or in Broadway, I shouldn't feel it was any 
great advantage. 

Mr. Nash. If you had the assurance of your own judgment? 

Mr. Putnam. I should think it was a very good thing. But I 
am trying to make the Committee understand that the public 
would not have any confidence in a meter that was certified to 
by a public officer under such circumstances, knowing, as they 
must, the facility with which such certificates can be obtained, 
unless that public officer is of a higher character than people are 
willing to believe any man is whom they don't know. That was 
a reason, and a sufficient reason, for introducing that clause; 
whether there were other reasons or not, I don't know. That 
there was a purpose to retain any particular meter seems to me a 
suggestion that hardly calls for an answer. There is no record 
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of any such purpose. The law proposed by the Chairman leaves 
the question of the kind of meter to be used precisely where the 
present law Jeaves it. 

But I was about to read to you the 10th section of the present 
law : — 

" Sect. 10. Illuminating gas shall not be merchantable in this 
Commonwealth which has a minimum value of less than twelve 
candles ; that is, a burner consuming five cubic feet per hour 
shall give a light as measured by the photometric apparatus in 
ordinary use of not less than twelve standard sperm pandles, 
each consuming 120 grains per hour." 

Now, I want to call your attention to the extreme stringency 
of that law. " Illuminating gas shall not be merclhantdUe in this 
Commonwealth which has a minimum value of less than twelve 
candles. 11 I believe this is the only law in the world that has 
any such stringent provision as that. The English law provides 
that the minimum power of gas shall be twelve candles. That 
is the law which applies to the city of London, and this clause 
was copied from that law, so far as it establishes the standard of 
twelve candles. But this provision says (what is not in any other 
law) that " gas shall not be merchantable which has a minimum 
value of less than twelve candles." That is to say, if a Gas Com- 
pany sell you gas of less than twelve candle power, you need not 
pay for it, or, if you have paid for it, you can recover your 
money. 

Mr. Nash. The law, as originally drawn, read " fifteen candle 
power," but by the efforts of Mr. Greenough, it was reduced to 
twelve. 

Mr. Putnam. Yes, sir, and very properly, too, as I shall en- 
deavor to show. But the peculiarity of the provision to which I 
particularly call the attention of the Committee is the stringency 
of the clause which provides that gas below twelve candle power 
shall not be merchantable, and the protection which is thereby 
thrown round the citizen who uses the gas. The twelve candle 
standard was taken from the English law. 

Mr. Nash. I beg your pardon, it is not so. 

Mr. Putnam. I say, the standard of twelve candles is the 
same as the English law. I will read the section of the English 
law on that subject : — 

"The quality of the gas supplied by any company shall be, 
as regards its illuminating power, such that an argand burner 
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having fifteen holes and a seven inch chimney, consuming five 
cubic feet of gas an hour, shall give a light equal to the light of 
twelve sperm candles, of six to the pound, each burning 120 grains 
an hour; and shall be, as regards its purity, free from ammonia, 
bisulphide of carbon, sulphuretted hydrogen, and other agents, 
deteriorating its quality or its illuminating capacity." 

That is the section of the English law from which our standard 
was substantially taken. 

Mr. Hyde. If you don't get ahead faster than you have, we 
shall not get any evidence to-night. I would propose that you 
state your points as briefly as possible, then let the witnesses be 
called, and then state the conclusions at which you arrive. I 
would also suggest that the questions asked of the witnesses be 
condensed as much as possible and get their statements in. 

Mr. Putnam. I am glad you have made the suggestion, but I 
have carefully considered the matter, and I am satisfied that I 
shall save time by explaining the subject fully to the Committee, 
so that they will understand my view of the case ; and then I 
shall not have to spend so much time with the witnesses, or so 
much time in argument. My experience in opening cases has led 
me to the conclusion, that when a matter is complicated, as this 
is, a full and even tedious opening is the best, on the whole. 

Mr. Nash. I don't think there is any complication about it. 

Mr. Stevens. Mr. Putnam has been interrupted once or twice, 
and I don't think he has had a fair hearing. 

Mr. Putnam. I make no complaint of the interruptions ; still 
it is unusual to interfere with an opening in this manner. I am 
willing, however, to explain myself as I go along, but of course, 
the Committee must give me a longer time. 

Mr. Nash. I beg the members of the Committee to understand 
that there is no counsel employed on the part of the city. I have 
not occupied five minutes. 

Mr. Putnam. Not in your remarks, but it has been necessary 
for me to consume a good deal of time in answering your ques- 
tions. I am very willing to do it, because it enables the Commit- 
tee to understand the matter; but undoubtedly I should save 
time if I could go on without these digressions. I will go on as 
rapidly as I can. 

I have already explained to you the first part of section 10. 
Then it goes on to say, 
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" Every gas is to be tested with the burner and under the 
pressure best adapted to it, and the result shall be calculated at 
a temperature of 60 degrees Fahrenheit." 

A good deal of objection has been made to this provision, 
and it has been claimed that a standard burner, especially that the 
Liverpool standard burner, ought to be used as the test. There, I 
think, our law has the advantage of the English law. It was made 
later, and after the matter of gas chemistry was better understood 
than it was when the English law was made ; and it is now per- 
fectly well settled, and perfectly understood, that there is no such 
thing as a standard burner, to which every thing else ought to be 
conformed. Different kinds of gas burn best with different 
kinds of burners. One kind of gas burns best with one kind of 
burner, and another kind burns best with a different burner. You 
cannot test fairly the illuminating power of different kinds of gas 
by trying them all by one particular standard burner. And as 
for the Liverpool standard burner, there is no such thing known 
in this country. 

Mr. Nash. I have one in my desk. 

Mr. Putnam. Two or three have been imported by the Boston 
Gas Co., and one by the Chairman of this Committee ; but with 
these exceptions, I don't believe there is a single Liverpool stand- 
ard burner this side the Atlantic. You cannot buy one in any 
shop; it is not known; it is not used here; we use a different 
kind of burner. Now, the Gas Inspector does, as a matter of fact, 
use that Liverpool standard burner for testing illuminating power, 
because it is a convenient burner for him to use, and enables him to 
compare his results with the English results. It is a suitable 
burner, I believe, for our gas, but it is not the one our people use. 
But there is no doubt about this, that different kinds of gas re- 
quire different burners, in order to burn their best. 

Now, in order to explain this, it is necessary to go into the sub- 
ject of light. You understand that all artificial light is produced 
by some body heated to a red or white heat ; it is a solid body 
heated to a red or white heat. The most brilliant light known is 
the magnesium wire, which is heated to a white heat and beyond. 
Next to that, the most brilliant light is the electrical light, or, pos- 
sibly, the light of a piece of chalk acted upon by an oxy-hydrogen 
blow-pipe ; until lately, that was the most brilliant light known. 
All these are palpable cases of solid bodies heated to a white 
heat. But in the ordinary case of a light from gas, the solidity is 
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not seen, because the solid body consists of the impalpable dust 
of carbon. The moment it is liberated, or set free, the hydrogen 
sets fire to the carbon ; this solid, impalpable dust is heated to a 
white heat, and that gives light. Now, a gas which is very rich 
in carbon will have comparatively little heat, and would give com- 
paratively more light if the carbon could be all heated up. If 
there is more carbon in the gas than can be thoroughly heated by 
the hydrogen in the gas, then it will give a smoky light. In other 
words, if there is too much carbon, although you will have a very 
rich gas, it will smoke ; it won't burn freely ; it will approximate 
to the oil lamp. There is nothing so rich as the flame from the 
wick of an oil lamp, which is almost solid carbon, but the trouble 
is, you haven't got heat enough to bring all the carbon up to an 
incandescent state, which is necessary in order to give light. It 
is richer than any gas in the world. So that kind of gas is the best 
which has enough hydrogen in it to thoroughly heat all the carbon 
that is in it, without creating smoke, and that has carbon enough 
in it to give sufficient light. 

Now, different kinds of coal make different qualities of gas — 
some are richer in carbon and some poorer ; and these different 
degrees of richness require different kinds of burners. A gas that 
is very rich in carbon wants to be exposed as much as possible to 
atmospheric air, so that the carbon may get thoroughly burned. 
A gas that is poor in. carbon wants to come out through large 
holes, and burn slowly, in order that the carbon in the gas may 
not be burned up too rapidly — may not be all consumed before 
it gets into the light part of the flame. You see, therefore, that 
it is obviously fair that different kinds of gas should be tested by 
different kinds of burners; and as throughout the Commonwealth, 
it is fairly to be supposed that the gas will be made from differ- 
ent materials, and in different ways, it is no more than fair and 
just that there should be some latitude ; that it should be left to 
the Gas Inspector, who is a scientific man, and a man who under- 
stands his business, to determine what burner shall be used, ac- 
cording to the kind of coal that has been used in the manufacture 
of the gas. I don't think that was well understood at the time 
the English Act was passed ; but it has become thoroughly under- 
stood by more recent investigations, and that provision was in- 
serted in our Act, and indicates greater advance in science than 
the English Act does. 

Mr. Nash. I would ask if you undertake to say that every kind 
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of gas cannot be tested by the Liverpool standard burner, made 
from any kind of coal, whether Cannel, Newcastle, or Picton ? 

Mr. Putnam. Any kind of gas can be tested with any kind of 
burner. 

Mr. Nash. But do you undertake to say that a very rich gas 
cannot be tested by this English burner ? 

Mr. Putnam. No, sir, I have said nothing of the kind. You 
misunderstand me. 

Mr. Nash. If you are going to burn a gas of very rich quality 
— say a twenty-seven candle gas — you must use the bat-wing or 
fish-tail burner. 

Mr. Putnam. I would say that any kind of gas may be tested 
by this Liverpool burner, but I say that no one burner is adapted 
to do justice to all kinds of gas. 

Now, in point of fact, as I have said, in our Gas Inspector's 
office here they do use the Parliamentary standard burner, because 
they have got one, and it is convenient to compare their results 
with the results obtained in England. But this Parliamentary 
standard is entirely arbitrary ; it was established simply because 
it happened to be in use in Liverpool ; and our Legislature, much 
more wisely, left it to the Inspector to determine with what par- 
ticular burner it was fairest to test each particular kind of gas. 
And although practically the test adopted is a fifteen hole argand 
burner, or something very similar, it would not be wise to require 
him to do it. 

Mr. Nash. Do you infer there is any State test? 

Mr. Putnam. The State requites that the gas shall be of at 
least twelve candle richness, tried with the burner best adapted 
to it. 

Mr. Nash. Don't it depend very much upon what kind of gas 
you use, whether made from Cannel or Pictou coal, and when the 
test is made ? 

Mr. Putnam. Undoubtedly the material from which the gas is 
made affects the question very materially. Of course, you cannot 
get as rich gas out of Pictou coal as you can out of Cannel coal. 
Of course all Cannel gas will test a higher number of candles than 
Pictou gas. I have not said any thing that conflicts with that. 

Now I won't attempt to explain to you the action of the photom- 
eter, except that it depends on a comparison, by the human eye, 
of the light of a candle with the light of gas. This comparison is 
aided by very ingenious mechanical contrivances, but still it de- 
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pends upon the human eye, and two eyes may differ half a candle 
or more in testing the same gas at the same time. But still the 
test is as accurate a one as can be made ; and here there is ample 
provision in the present law for making it, and the restrictions are 
no more than proper. 

The remainder of the section is the portion to which I wish to 
call your attention more particularly : — 

" Whenever requested by the Mayor and Aldermen of any city, 
or the Selectmen of any town, the Inspector shall report to them 
whether the gas supplied in the respective city or town is of the 
legal standard, and also whether it is sufficiently well purified 
from sulphuretted hydrogen, ammonia, and carbonic acid." 

That goes to the question of the purity of the gas. The three 
impurities by which gas is liable to be affected are sulphuretted 
hydrogen, ammonia, and carbonic acid. As sulphuretted hydrogen 
is offensive, you will notice its presence in the gas. Ammonia you 
will also notice ; it has a pungent odor. Carbonic acid would to 
a certain extent deteriorate the gas, and tend to make the air im- 
pure ; but still, it would take a very large quantity of carbonic 
acid to be really felt in a room in which gas is burning, because 
the combustion of the gas itself creates a large quantity of car- 
bonic acid, in comparison with which that carried by the gas 
would be very slight But still this test is required, to see that 
the gas is free from these impurities ; and if the City Govern* 
ment wishes to have this test going on, the Inspector will test the 
gas every day. All you have got to do is to require him to make 
weekly or monthly reports, and he will be glad to do it. For a 
time after this office was created, these reports were made. Prof. 
Rogers and Mr. Stimson made their reports monthly for a year, but 
the Aldermen got tired of calling for them, and the practice was 
discontinued. All the City Government has got to do is to call 
for them, and they will be furnished again. 

Mr. Nash. There was not an inspection for a year after the In- 
spector was appointed. It was found to be a farce to try to get 
a report. 

Mr. Putnam. Now the only points in the proposed law that are 
not in the old law are in the seventh section of this bill. They 
relate to observations and reports in regard to pressure, which are 
entirely unnecessary, and would be simply a waste of time, be- 
cause you can have an automatic register and pressure indicator in 
every police station in the city if you choose. The average con- 
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sumption by the street burners I undertake to say it is impracti- 
cable to test from day to day. The only way to test it is by taking 
off a burner, and seeing how much that burner consumes : and 
then it is not necessarily subject to the same pressure to which it is 
subject in the street lamp. In the street lamp, the burner is sub- 
ject to a pressure which may be affected by the amount of gas 
that is being burned in the neighboring streets, by temperature, 
and by a thousand other causes, which do not affect the burner 
when tested in the Inspector's office. Consequently, an inspection 
of the average consumption of the street burners is something 
entirely impracticable, from day to day, unless you have a meter 
attached to each burner, and then you don't need any such inspec- 
tion. But the only way to be sure how much a street lamp burns 
is to have a meter attached to it. The order now is to put on 
burners which burn five cubic feet an hour. These burners are 
tested before they are put on the street lamps at a pressure of two 
inches which is supp( sed to be the average. They are supposed 
to burn five feet an hour, under a two-inch pressure, and are tested 
for that. When they get on the street lamps, they probably burn 
more than that, because the pressure is usually more than two 
inches. But the amount of their consumption cannot be accu- 
rately taken from day to day, as is called for by the proposed bill ; 
it is entirely impracticable. As for the idea of getting up a new 
act in order that the Inspector may publish information for the 
benefit of the citizens, I will not comment upon that now. 

The great feature of this new bill, and the serious objection to 
it, is its call for the sixteen candle standard. A sixteen candle 
minimum standard is something hitherto entirely unknown, and it 
is unreasonable. You cannot have that without running up some- 
times as high as 25 or 30 candles ; and in order to do that, you 
have got to use very rich coal, and make your gas very expen- 
sive, and you have got to make it so thick that it will clog up your 
pipes and burners and make trouble. Sixteen is a fair average, 
and it is rather below the average of the actual illuminating 
power of the gas. But the gas which will average 16 candles will 
sometimes run down to 14i, and sometimes run up to 19, accord- 
ing to the temperature ; but to call for a minimum of 16 candles, 
under all circumstances, would be to make an unreasonable 
requirement, and to call for a gas which is more expensive than 
people care to burn, and for a gas, too, which would not so well 
answer the ordinary requirements of the people. 
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You will consider in this connection our condition with regard 
to coal. England is a great coal field. The gas manufacturers there 
get their coal close to their doors. It costs them comparatively 
nothing. Here we have no coal fit for gas-making purposes nearer 
than Nova Scotia. There is no coal this side the Alleghanies on 
this continent, except the small supply in the Albert vein, in 
Nova Scotia, which will make a 16 candle minimum gas; nothing 
but Cannel coal will do it. We have to import all our material 
either from England or Nova Scotia, and of course the bulk of our 
8U Pply must be got from bituminous coal ; but that coal will not 
furnish a gas which shall not, whether in cold weather or warm, 
go below 16 candles ; it will vary from 14 to 17 candles, which is 
about the quality of gas best adapted for all practical purposes 

— neither too thick nor too thin, but burning freely, and without 
smoke. The gas called for by this proposed bill is a kind of gas 
you don't want. You would have a maximum gas which is too 
heavy, too smoky, and too expensive. 

Mr. Nash. How is it that they require 20 candle gas in Eng- 
land? 

Mr. Putnam. I have not seen any such law. 

Mr. Nash. I have. It is the 23d Victoria, chap. 125, passed 
Aug. 28, 1860. 

Mr. Putnam. I will look at it by and by, and comment upon it 
at the proper time. 

Prof. Rogers. Let me explain that, as there seems to be some 
confusion in regard to it, and I have had occasion to look into it 
very recently. The point is this. There are two qualities of gas 
referred to in the Act relating to the city of London — common 
coal gas and Cannel coal gas. The common coal gas is required 
to have an illuminating power of not less than twelve candles ; the 
Cannel gas an illuminating power of not less than twenty candles. 
There is that distinction made between the two kinds of gas. 

But I would beg to point to another consideration, which seems 
to have been overlooked, in reference to the use of the Parliament- 
ary burner. The Parliamentary burner, the 15 hole argand burner, 

— which is a very vague description, inasmuch as the size of the 
holes was never fixed until a comparatively late period, — the 15 
hole argand burner was required to be used exclusively for testing 
the illuminating power of the common gas; but the 15 hole Parlia- 
mentary burner is utterly unsuited to test the illuminating power 
of the Cannel gas, and accordingly the Act does not require the 
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Cannel gas to be tested by the Parliamentary burner at all, but by 
a bat-wing or fish-tail burner. The difference is so very striking 
that it amounts to fifty per cent. If you take the Cannel gas, with 
which I made some experiments when in Scotland a year and a 
half ago, and consume it in a Parliamentary burner, and then com- 
pare the illuminating power of a cubic foot with the illuminating 
power of a cubic foot when consumed in a large bat-wing burner, 
the advantage in favor of the bat-wing burner is about 56 per 
cent. Of course, therefore, it would be perfectly absurd to re- 
quire that the illuminating power of this very rich gas, — 25 and 
even 30 candle power, — should be tested by the Parliamentary 
burner. It has happened very unfortunately in the organization 
of the British law on this subject, that no distinction was made 
between the different kinds of gas burners required by particular 
qualities of gas. Nothing has been more distinctly ascertained 
by the experiments that have been made by gas engineers on the 
continent of Europe, in Great Britain, and by ourselves in this 
country, than this : that in order to obtain the full illuminating 
power of gas of a special quality, you must use a particular kind 
of burner ; and you must not only define the number of holes, 
but the size of the holes and the height of the chimney. Hence, 
therefore, " the Parliamentary burner " is not enough to say in 
reference to testing common coal gas, and you will see, by refer- 
ring to the English law which has been read by Mr. Putnam, that 
it is stated that the gas is to burn at the rate of five cubic feet an 
hour, in an argand burner, with a chimney seven inches high. 
If you were allowed to use any kind of chimney you pleased, you 
might modify, in a very great degree, the amount of light you 
obtained from the same quantity of gas, under the same pressure, 
and in the same burner. You are therefore required to be very 
specific, if you are to determine with any thing like precision the 
illuminating power of your gas. If you want to go down to thir- 
teen candles, it will make a difference of one candle whether you 
use a seven or an eight inch chimney — it may make a difference 
of two candles. It is, therefore, a matter of absolute necessity 
that you be very specific in regard to the instrument you employ. 
To give an instance. According to a great multitude of experi- 
ments, a thirteen candle gas, such as is usually burned in the city 
of London, when consumed in an argand burner, gives you an 
illuminating power equal to thirteen candles. But consume that 
gas in a bat-wing burner, and it gives you only nine candles. 
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Five cubic feet of gas consumed in a fish-tail or bat- wing burner, 
will give you an amount of light measured only by nine candles ; 
and that same quantity, burned in an argand burner, according to 
the Parliamentary standard, with a seven inch chimney, will give 
you an illuminating power equal to thirteen candles. It is, there- 
fore, absolutely necessary, if you are going to make any law upon 
this subject, to specify something of the particular instrument 
you are going to use in burning your gas. You can get an im- 
mense diversity of illuminating power, from the same amount of 
gas, simply by modifying the instrument through which it is 
burned — the number and size of the holes, the form of the chim- 
ney, and all the other circumstances connected with it. 

Mr. Nash. The English law fixes that. It provides that the 
burner shall be an argand burner, with fifteen holes, and a seven 
inch chimney. 

Prof. Rogers. I know that, but the size of the holes is not 
fixed, and that makes a difference. 

Mr. Nash. I know the size of the holes makes a difference ; 
but the drill that is used to make the holes in these Parliamentary 
burners is the same, and never has varied. 

Prof. Rogers. It has been very much varied. 

Mr. Nash. It has not varied, unless for the purpose of decep- 
tion. The English law fixes it. 

Prof. Rogers. The English law originally said nothing about 
the diameter of the holes, and each maker had his own fancy 
about it. One man thought the burner would be a little better if 
the holes were larger, and he enlarged them ; another thought it 
would be better to have the holes smaller, and he made them 
smaller. But more recently, I believe, they have determined upon 
the precise size of the holes. I would merely remark in that con- 
nection, therefore, that so far as the establishment of the inspec- 
tion in the State of Massachusetts is concerned, it really was in 
advance in regard to knowledge of the science of gas lighting, 
and a good deal in advance of the English Parliamentary law. 

Mr. Nash. In the provision that every gas company, in every 
city and town, might test their gas by any burner they saw fit to 
use ? 

Prof. Rogers. The Inspector may use whatever burner he 
sees fit. 

Mr. Hyde. If an argand burner be given, the height of the 
chimney given, the number of holes given, and the amount con- 
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sumed per hour given, would the size of the holes make any dif- 
ference ? 

Prof. Rogers. Oh, yes, it would make a material difference, 
because, if a certain number of cubic feet — say five — are re- 
quired to be delivered from the apertures of the burner, (which 
is of course required in this process of inspection, for the illumin- 
ating power of each hole is very restricted,) the gas is compelled 
to pass out with very great facility, in order that the requisite 
quantity shall be delivered. If the holes are small, the gas passes 
out with much less facility than if they are large. Now, the 
amount of light given by each jet will depend somewhat upon the 
amount of gas given out per second or minute into the air, and 
upon the velocity with which it is delivered. You can have a jet 
of gas running with such velocity that it gives you hardly any 
thing but a blue light. Now, to show you the operation of the 
bat-wing and fish-tail burners, I will mention this fact, which is a 
very striking one. If you take a thirteen candle gas and burn it 
in an argand burner, you get the illuminating power of thirteen 
candles ; if you burn the same quantity of gas in a bat-wing or 
fish-tail burner, you get only the illuminating power of nine can- 
dles. But if you put two bat-wing burners together, so as to 
have an agglomeration of the flame, — not so large an expansion 
compared with the quantity of the flame, — you get an illuminat- 
ing power very nearly equal to twice thirteen. In other words, 
each one of these bat-wing burners, when the two flames are 
united into one, gives you very nearly as much illuminating power 
as an argand ; showing that the real fact is, that the flame of a 
thin jet of gas, greatly exposed to the atmosphere on both sides, 
loses its power of illumination simply because there is such a 
large extent of atmosphere on both sides of this thin jet of escap- 
ing gas. This is thoroughly mixed up with the gas, and causes it 
to burn with a blue flame. Sometimes one-half or two-thirds of 
the whole area of the flame is blue. If you turn through a jet of 
gas a stream of atmospheric air, you will get a strong heat, but 
the illuminating power of the gas is gone. You have an enormous 
heat, which will melt platinum wire, but you have no light. So 
it is also where you have a jet of gas escaping from a burner, 
under conditions in which there will be a large amount of atmos- 
pheric air mixing with the gas. 

I would remark, in regard to the gas of the city of London, 
that there are three great manufactories there — the "Great Cen- 
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tral Gas Works," the "Chartered," and the "City Gas Works"— 
three of the largest establishments of the kind in the world. 
These companies furnish a gas averaging, so far as its illuminating 
power is concerned, from thirteen to fourteen candles. They run 
down to twelve, the Parliamentary limit, and sometimes below 
twelve ; but in the main, they may be considered as ranging 
between twelve and fourteen and a half. That is their common 
gas, and that is the only gas which is tested by the Parliamentary 
burner. Sometimes they get up to fourteen and a half. 

Mr. Nash. The gas the nobility and wealthy classes burn is the 
Cannel gas, is it not? 

Prof. Rogers. No, sir : there are difficulties in the way. Cannel 
gas cannot be burned in an argand burner, or in any thing but a fish- 
tail or bat-wing burner, which are not considered so elegant or 
agreeable, perhaps. They are obliged to burn it in small flames. 
I found that in Glasgow, where they burn from twenty to twenty- 
five candle gas, they used burners which furnished only two or 
three feet per hour, instead of five feet, as with us. 

Mr. Nash. They get as much light from that amount of gas as 
we get from five feet. 

Prof. Rogers. Probably quite as much in some cases, but it 
will depend entirely upon circumstances. You have a small, reddish, 
ruddy flame with Cannel gas. But the point is this : that in Scotland, 
where these rich gases are used, the coal that is used is Cannel 
coal, which furnishes a gas of from twenty to thirty candle power, 
and there are extensive beds of that kind of coal found in several 
parts of Scotland, and coal is comparatively cheap there, and the 
manufacture of gas is attended with comparatively little difficulty. 
I found, where I was residing, in the neighborhood of Scotland, 
that the Cannel gas that was burned was not satisfactory to my 
eyes ; probably because I had been used to a more voluminous 
and whiter light. They don't dare to use larger burners, and let 
more gas on, because it would instantly smoke, and become ex- 
ceedingly offensive. 

Mr. Nash. What was the pressure ? 

Prof. Rogers. About an inch and a half. 

Mr. Nash. Suppose they had reduced it ? 

Prof. Rogers. They can reduce it down to half an inch, if they 
want to. By an arrangement of the stop-cock, anybody can reduce 
it at his own pleasure. 

I would say to the gentlemen present, in regard to this whole 
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subject, that it is not at all an easy class of questions that you have 
to deal with here. The whole subject of gas composition and gas 
analysis, the determination of its illuminating power, and all these 
considerations, are complicated questions: they require a great 
deal of scientific knowledge to understand them thoroughly. The 
determination of the illuminating power of gas is a simple thing ; 
the determination, by chemical tests, of the quality of gas, is not 
to be considered a difficult matter ; but the determination of the 
character of the burners best suited to the different kinds of gas 
is a very complicated question. We talk about the distinction 
between Gannel gas and common gas ; — there is no precise line 
of distinction to be drawn between them. There is an immense 
variety in common coal gas, and a very great variety in Gannel 
gas. There is a gradation of one into the other. 

Mr. Gbeenough. How low a grade of Gannel gas did you ever 
see? 

Prof. Rogebs. I never saw any thing lower than from twenty 
to twenty-two candles. 

Mr. Gbeenough. You never saw any thing of the Barton Hill 
gas? 

Prof. Rogers. No; my examination was not extensive. In 
Edinburgh, where they use the Barton Hill gas, I was told that 
they run down to sixteen and seventeen. That is a poor Gannel 
coal. But I doubt the statement. In Glasgow, I asked the man 
at the Gas Works how high they ran up, and he said up to thirty- 
five candle power. I asked him how he determined the quality. 
" By the photometer." " Will you allow me to see your arrange- 
ments for measuring the gas ? " " Certainly," he said. He took 
me into a little closet, in which he had a dirty instrument, with 
which no one could pretend to come within thirty per cent. 

Mr. Greenough. Was that the old Go. ? 

Prof. Rogebs. The old company. Of course I asked him if 
that was the only instrument used to determine photometrically the 
quality of their gas, and he said, " Oh, we never use it." " How 
do you test your gas, then ? " " Well, by the eye. I know pretty 
near how much light the gas is giving." 

It is a very unfortunate thing, and is so understood by the gas 
engineers of Great Britain generally, that that distinction was 
made in the Parliamentary law between Gannel coal gas and other 
gas, and for this reason: that almost universally throughout Eng- 
land, and the same is true in this country, the burners, whether 
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bat-wing, fish-tail, or argand, are so arranged as to give you about 
a twelve candle illumination, because you don't burn your argand 
up to its full power, as you would in making your experiments in 
the photometer room ; and I suppose it has been found best, for 
ordinary uses, to have each one of these little foci of light have 
about an average value of twelve candles, and it is therefore that, 
whether Cannel gas or common gas is used, the matter is always 
so arranged that the particular light which is to be substituted for 
the candle shall have an illuminating power of about twelve candles. 
Now, it would have been a great deal wiser in England, and would 
be a great deal wiser in this country, if we have a law here on the 
subject, to put it in this way : that no argand burner, consuming 
five cubic feet per hour of common gas, shall have a less illuminat- 
ing power than twelve candles ; and that a bat-wing burner, con- 
suming a certain amount — not five feet, but a certain amount — 
of Cannel gas, shall also have an illuminating power of not less 
than twelve candles. Let twelve candles be the minimum power 
to be used, and then specify how many cubic feet are necessary 
to give you twelve candle power. Then you have a perfectly 
uniform system prevailing everywhere, by which a comparison 
can be made, instead of putting it in this vague way, that you are 
to have a twenty candle power when you burn Cannel gas, and 
you are to have a twelve candle power when you are burning 
your ordinary gas, — and saying nothing of the kind of burner you 
are to use. 

Mr. Hyde. Saying nothing of the expense, which really gives 
the best light, the Cannel gas or the common gas ? 

Prof. Rogers. Well, every one has to judge for himself. 

Mr. Hyde. I mean, under the ordinary circumstances and for 
the ordinary purposes of life. 

Prof. Rogers. Here is perhaps the view I should take of it. 
Suppose you have placed in two adjoining rooms, or in one room, 
two flames : one is a flame of common gas, with twelve candle 
power, and the other a flame of Cannel gas, with twelve candle 
power. Your question is, which of these would be most useful, 
without regard to expense ? You have a twelve candle power in 
both of them. Now, what does that mean ? It means, that the 
illuminating power is precisely the same. If there is any mean- 
ing to the phrase, it is that each of them is equivalent to twelve 
sperm candles. Therefore we must admit, by the very definition, 
that so far as their lightgiving power is concerned, they are 



53 

equal. Then the only difference is in the quality of the light. 
Some persons like the light from Cannel gas the best; some like 
the whiter light of the common gas better. I am fond of the 
white light. I don't like the yellowish lights, tending to smoke 
— they are not agreeable to me. The mixture of red rays is 
rather offensive to me ; yet I have seen quite a number of per- 
sons who prefer that light. 

Mr. Putnam. Judging from what you have seen, should you 
think that people here, who are accustomed to this whiter light, 
would prefer to substitute the other kind of light ? 

Prof. Rogers. I don't know how that would be. I don't re- 
gard the light here as a perfectly white light. If you compare it 
with the light of the Philadelphia gas, it is not so white a light ; 
but if you compare the candle power of the two gases, there is a 
very great difference. Philadelphia gas is rarely beyond a four- 
teen candle power. 

Mr. Putnam. There are one or two specific questions that I 
wish to put to you, while you are upon that point. I will ask 
you how the illuminating power of Boston gas compares with that 
of other cities in this country and in Europe with which you are 
familiar ? 

Prof. Rogers. I am not prepared to say, from any extensive 
knowledge. I can speak pretty positively of Baltimore, Philadel- 
phia, and New York. I think the New York gas, in candle 
power, is about the same as Boston gas, varying from fifteen up 
to twenty candle power, but generally ranging about sixteen, 
seventeen or eighteen. Then in regard to the Philadelphia gas, 
the tests I have made of that have given it a low power. There 
is a great deal of very light gaseous matter mixed with it. They 
mix a great deal of wet gas with it. 

Mr. Putnam. I meant to have you take into consideration not 
only the illuminating power but the purity of the gas. 

Prof. Rogers. I am not prepared to say, except from some lit- 
tle analysis. I think the gas of New York is very well purified ; 
that of Philadelphia is very badly purified. On the only occasion 
when I happened to examine it, I found it very impure. 

Mr. Putnam. How does our gas compare, in point of purity, 
with the English gas ? 

Prof. Rogers. I don't know what it is now. 

Mr. Putnam. I mean, in your experience. 

Prof. Rogers. I used to compare from week to week, or month 
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to month, the observations that were made in the office of inspec- 
tion with the results of Letheby and others at London, Manches- 
ter and Birmingham, and I found our gas, as a general thing, as 
well purified as theirs. There was a time when it had more car- 
bonic acid than the English gas, but that was a temporary matter. 
In regard to ammonia and sulphuretted hydrogen, it has been gen- 
erally quite well purified. I think I mentioned in one report that 
I made to the Mayor and Aldermen that I had found more am- 
monia and more sulphuretted hydrogen in the gas than it ought 
to have in it. 

Mr. Putnam. That is a thing that is likely to arise from ac- 
cident occasionally, and cannot be avoided. 

Prof. Rogers. I should think 'so. My attention has lately been 
turned to this matter, by some chemical investigations I was 
making, and I happened to be looking over the observations of 
Letheby in reference to the grade of gas in England, and I saw 
the results of an examination for three months. They showed an 
average, at the beginning, of fourteen candle power, which was 
cut down rapidly to twelve, and that the quantity of sulphur present 
in the gas amounted to a great deal over the Parliamentary limit, 
which is twenty grains to the hundred cubic feet. There were as 
many as twenty-eight grains in one case. And that was the average 
for the entire three months, which was certainly foul gas. 

Mr. Greenough. You never found any thing like that in our 
gas? 

Prof. Rogers. Oh, no, sir: 11 -jfo for the 100 cubic feet. I 
think, on the whole, there can be no reasonable fault found in 
that respect. Accidents are liable to happen in regard to these 
matters. 

Mr. Putnam. Now I wish to ask in regard to the provision of 
our law which provides that in testing the illuminating power of 
gas, that kind of burner shall be used which is best adapted to it. 
Is not that, on the whole, in your opinion, a wise way to leave 
the matter at present ? Is it not wise to leave it to the discre- 
tion of the Inspector how each particular gas shall be inspected? 

Prof. Rogers. I think it is. If the requisition should be 
made, under these circumstances, that the Parliamentary burner 
should be used for the purpose of testing all gas, it would place 
it out of the power of parties to furnish a gas that would give an 
average of sixteen candle power. I don't see what alternative 
there would be, unless you got some mode for bringing down the 
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candle power to the English standard of twelve candles. It 
wonld very much discourage, it seems to me, the manufacture of 
rich gas. 

Mr. Nash. How can that be, if the English gas is from 27 to 
30 candle power ? 

Prof. Rogers. Just imagine the Parliamentary burner required 
in England as the standard for all their gas — what would they 
do? They would say, "We won't make any of this Cannel gas; 
we will make common gas, because the Parliamentary burner 
does justice to common gas, but the Parliamentary burner is fifty 
per cent wrong in reference to Cannel gas, in some cases. 
Therefore, we will give up the manufacture of this rich gas en- 
tirely, and turn our attention to the manufacture of the poorer 
gas exclusively. We have a proper standard for testing the 
value of that gas, for common gas really receives justice at the 
hands of that Parliamentary burner. " I say, I believe if there 
was a general law of that kind, it would greatly discourage the 
introduction and use of the higher and richer gases. The Eng- 
lish saw that very clearly, and therefore they did not require the 
Parliamentary burner to be used in testing these rich gases, 
knowing that it would be impracticable, and would probably en- 
tirely throw out of use these rich gases ; but they said, " These 
rich gases must be tested by a burner that suits them ; " that is, 
the bat-wing burner. 

Mr. Putnam. If that is so, would it not be perfectly impossi- 
ble to have a minimum of sixteen candles, to be tested by the 
Parliamentary standard, because you can't get a minimum six- 
teen candle power out of bituminous coal, you say, and the Par- 
liamentary standard is not fit to test Cannel coal gas. 

Prof. Rogebs. You don't understand me. You can test Can- 
nel gas with the Parliamentary burner ; that is to say, you can 
make an experiment in your photometric room. But testing 
does not mean making experiments. You can use the Parliamen- 
tary burner and register Cannel gas, and burn, after a fashion, a 
twenty candle gas, but when you come to make an experiment 
under these circumstances, you have a very smoky flame if you 
burn five feet an hour. 

Mr. Nash. Will it show a twenty candle power? 

Prof. Rogers. No, sir, nothing like that. I think a gas of 
sixteen candle power can be burned in a Parliamentary burner. 

Mr. Putnam. I am talking about a gas which has a minimum 
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of sixteen candles, and must of course range a great deal higher. 
For such a gas, would that Parliamentary burner be a reasona- 
ble test? 

Prof. Rogers. It would not be the best test, undoubtedly. 
When you come down to a range of 15, 16 or even 17 candle 
power, you are very fairly within the limits of a just appli- 
cation of the Parliamentary burner. But when you run up to 
20 or 25, if you make a really rich Cannel gas, then you find that 
the Parliamentary burner won't answer. 

Mr. Putnam. If you have a gas which is restricted by law to 
a minimum of 16 candles, must not that gas, in order to be sure 
to keep up to that minimum, run up at times to 20 and 25 ? 

Prof. Rogers. It might ; but that is allowing a wide range. 
[Referring to the tables of the Inspector, the Prof, stated that 
the range was from 16 to 22.] 

Mr. Hyde. That is not the ordinary range ? 

Prof. Rogers. No, sir: the average is 17-$^. 

Mr. Hyde. I understood you to say, that in burning the rich 
Cannel gases, twelve candle power was the best degree of 
light. 

Prof. Rogers* Yes, sir, for the common distributed light. I 
suppose every one is aware of the fact, that the pleasantness and 
agreeableness of an illumination depends greatly upon its diffu- 
sion. Nobody likes to have a very intense glare of light as the 
centre of illumination in a room where he is sitting, and this stand- 
ard seems to have been the result, unconsciously, of some gene- 
ral experience. The same thing is true, to a great extent, on 
the continent of Europe. All seem to have come, by a curious 
coincidence, to this mass of light, of about twelve candle power, 
as the proper degree of illumination, for ordinary purposes. 

Mr. Putnam. Then that is the proper minimum? 

Prof. Rogers. I should think so. If Cannel gas is used, then, 
while the minimum of that gas is fixed also, it ought to be stated 
how many cubic feet go to produce that. If, for example, Cannel 
gas is to be the subject of special legislation, then at the same 
time that you state that the burner (specifying it) should produce 
an illumination equal to twelve candles, it ought to be said, an 
illumination due to the consumption of so many cubic feet of gas 
per hour — just as you say that the twelve candle power of the 
argand burner is due to the consumption of five cubic feet per hour. 
You cannot require five feet of Cannel gas to be burned in an 
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argand burner per hour, because it would make the room so very 
offensive with smoke that it would be impossible to live in it. 

Mr. Hydb, What would be the amount of Cannel gas consumed 
in a bat-wing burner, compared with the consumption of the other 
gas in an argand? 

Prof. Rogers. It would depend, of course, upon the richness 
of the gas. Cannel gas sometimes runs up to thirty candle 
power ; it fluctuates through a very wide range. It might run 
from two to four cubic feet per hour. A very weak Cannel gas 
at certain times would require four cubic feet, to give what five 
cubic feet of common gas would give. Then with some gas of 
extraordinary richness, which requires your flame to be pinched 
to a very Bmall size to prevent smoking, two cubic feet would be 
as much as would be required. 

Mr. Hyde. [?] What is the comparative expense of the produc- 
tion of the two gases ? Say, for instance, Cannel gas from Incehall 
coal, producing about four and a half cubic feet of gas to the 
pound of coal. 

Mr. Qbeenough. Well, we are of course under an extraordinary 
condition of things now. That coal has cost lately thirty dollars 
per ton. You see very readily how much that gas would cost per 
thousand cubic feet. I suppose Pictou coal, which for the laBt 
two years has cost an average of about nine dollars a ton, would 
produce three and a quarter feet of gas to the pound. For four 
or five years, we have used here Pictou, Newcastle, and Albert 
coal, in combination. The Albert coal is the richest Cannel coal 
known in the world. It has cost, upon an average for the last 
two years, not far from $25.00 a ton. That would probably go as 
far as two and a half or three tons of Incehall coal. I have given 
the elements of the calculation, and you can make the figures if 
you like. 

Mr. Putnam. Now I want to ask you whether you consider 
this standard which is proposed to be a wise and reasonable 
standard to be introduced into our law as the minimum standard ? 

Prof. Rogers. I think it is too high — simply for the reason 
that I mentioned. I see from my own reports, that generally this 
gas runs up to 16, and beyond 16, but there are occasions when 
it runs down to 14 and a fraction. 14.41, 17.60 — 14 to 18.47 — 
so it goes. I think with any thing short of Cannel gas, or gas 
made from coal containing a very considerable portion of Cannel 
coal, it would be impossible to come up to that standard, or above 
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that standard, uniformly. You would have to run down to 15, 
and even below 15. 

Mr. Nash. I don't understand why they fix the standard at 20 
in England if that is the case. 

Prof. Rogers. Let me tell you, that is gas made of nothing 
but Cannel coal. 

Mr. Nash. That is what we are talking about. 

Prof. Rogers. You want a gas made of Cannel coal? 

Mr. Nash. Certainly we do. We don't want what they make 
only for manufacturing purposes, and the poorer class of people. 

Prof. Rogers. I look at it in this view. The gas which is 
manufactured here is not properly Cannel coal gas, and never has 
been. The material which is used is bituminous coal, which has 
been mixed with more or less Cannel coal — Boghead and Albert 
coal. Now, if there is to be a revolution in the manufacture of 
gas, if the manufacture of Cannel coal gas only is to be required, 
and that is to be the subject of a special law, then you may put 
up your standard, if you choose, to twenty candles. But it would 
not be so easy to conform to it in this country as in England, 
because of the exceeding coldness of our winters, which would 
reduce the quality of the gas. One of the circumstances which 
should be kept in mind is the condensable properties of some of 
this gas. Seven or eight per cent of the whole bulk of the rich- 
est Cannel coal does not contain more than seven or eight per 
cent of matter that produces any light at all. It is like volatil- 
ized wax or fat (and it contains a great deal of naphtha, and there 
is greater liability to combustion than with common gas) ; so that 
when you have very cold weather, you must necessarily expect 
very considerable and sometimes very alarming effects from the 
illuminating power of your gas. That is one of the disadvantages 
that would result from undertaking to run up to a higher standard 
of gas under the circumstances in which we are placed. 

Mr. Putnam. Would it be reasonable and wise, in this Com- 
monwealth, and considering our position here, to require Cannel 
gas to be furnished ? 

Prof. Rogers. If Cannel gas is required, then of course a very 
great additional expense will be involved. Of course, if gentle- 
men desire to burn Cannel gas, or any thing still more expensive 
than that, and are ready to pay the great additional cost, they can 
have it. 

Mr. Putnam. Would it be reasonable or wise for the Common- 
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wealth to require of the gas companies to furnish Cannel gas, con* 
sidering our situation, and the accessibility of bituminous coal, 
and the inaccessibility of Cannel coal? 

Prof. Rogers. If I were consulted about it, I should hesitate 
very much, simply on this ground : because I know the expense 
of Cannel coal is now and will continue to be very great, and it 
would be absolutely impossible to manufacture Cannel gas without 
a very large additional expense to the community. Of course 
they would have to pay very much more per thousand feet, but 
it would be richer in illuminating power. Yet such is the expen- 
siveness of Cannel coal, that it is a question whether they would 
not have to pay, for the same amount of light, a larger sum than 
they do now. Of course the whole apparatus would have to be 
changed. These ordinary burners would not answer the purpose. 

Mr. Nash. All gas is poorer in Winter than in Summer. 

Prof. Rogers. All gas is liable to be, to some extent ; but there 
is a great deal of difference in that respect. You know that hardly 
anything is more condensable than this atmospheric air which is 
impregnated with gasoline. It gives a light very much indeed 
like the light of Cannel coal gas — very much the same tint. If 
the apparatus is kept at a proper temperature, it serves out atmos- 
pheric air in a very rich condition for illumination ; but if the tem- 
perature falls down to or below 32 degs., the gas goes out, or be- 
comes so very weak as to burn blue, simply because this very rich 
vapor does not remain gas at all. At a temperature of 32, it is a 
liquid. You know that water is a gas if you heat it to the boiling 
point. If we had no temperature below • the boiling point, we 
should never know water at all ; we should call it gas. 

Mr. Nash. If you burn a poor gas, to get the same illuminating 
power that is furnished by a rich gas, you must burn more of it, 
musn't you ? 

Prof. Rogers. Yes, sir; and I would remark that a gas which 
has a poor illuminating power compared with Cannel gas, will suf- 
fer comparatively little, if it is a respectably good gas, from fluctu- 
ations of temperature, simply because it owes its illuminating 
power almost entirely to such an excess of gases that are not 
capable of being condensed into liquids unless you go very far 
below the freezing point. 

Mr. Putnam. So that, in a very cold climate, the common gas- 
es are much less objectionable than Cannel coal gas ? 

Prof. Rogers. I think so, if they are properly purified. There 
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is this point about it, that ought to be kept in view in fixing your 
lower limit. It is very desirable that we should have, if possible, 
a uniformly good, strong gas. All of us agree to that. A gas of 
from 16 to 17 candle power as an average is really looked upon, all 
the world over, as a very fair gas ; and it has this advantage, that 
it is not subject to those very great fluctuations that I have re- 
ferred to, like the richer gases. You may have a Cannel gas 
that gives 20, 25, or even more candle power ; but then you must 
expect a very great diminution, sometimes amounting to one-half 
the illuminating power, in very intense winter weather, and of 
course there will be very serious public inconvenience arising 
from it. It appears to me that really the wisest arrangement in 
regard to furnishing gas, taking into account every thing, — the 
economy to the public, the comparative uniformity in the pro- 
duction of light, — is not to aim at one of these very high gases, 
but to aim at a gas having a range of from 16 to 18 candles. If 
you aim at that range, you must expect the gas will run down, it 
may be, to 14, and now and then up to 20 ; but if you have a gas 
that will average an illuminating power of 16 or 17 candles, it is 
a very desirable quality of gas for ordinary purposes. 

Mr. Nash. If there is so much variation as that, why should 
you not use the richest material and make the richest gas ? If 
you have a rich gas, you burn it under a light pressure ; if you 
have a poor gas, you burn it under a heavy pressure. 

Prof. Rogers. The point I make is simply this. Suppose we 
had now distributed in Boston what we call a 25 candle gas, if we 
lived at New Orleans, we should not have much difficulty with it ; 
but there is always an inconvenience in great fluctuations in the 
illuminating power of gas. For public buildings and for private 
buildings, it is desirable to have something like a steady flow of 
gas. Now, if you use these very fat gases, you are liable, when 
the temperature is reduced very much, as it is liable to be in our 
winters, to a very considerable reduction in the power of the gas. 

Mr. Nash. Notwithstanding that, is not the community very 
much benefited by the use of this rich gas? Is it not more 
healthy ? After being in a room lighted with gas for a time, I 
notice a very dry heat, and a pressure of blood upon the brain. 

Prof. Rogers. Well, I think I can enlighten you upon the 
chemistry of that subject. The difference between these very 
rich gases, such as Cannel gas, and a medium quality of poorer 
gas, is this : that the richer gases contain a larger quantity of 



61 

carbon, which when burned will give you, for a cubic foot of gas, 
a very much larger quantity of carbonic acid than a cubic foot of 
common gas ; and for this reason, that the carbon is the great 
illuminating power. You speak of one kind of gas giving a dry 
air, and the other not. I will point out the difference in that 
respect. It is the other way. These low gases, such as they 
burn in London — 13 and 14 candle power gases — contain a 
great amount of hydrogen gas, and a great amount of carburetted 
hydrogen of the light kind, producing little or no illumination. 
Now, it is the hydrogen which, when burned, produces water, 
and the more hydrogen there is in a gas, the moister the air that 
is produced in the room where the gas is burned. Unless, there- 
fore, you burn the same amount of Cannel gas that you do of the 
common gas, you get a great deal more moisture in the air from 
the common gas than you do from the other. So far, then, from 
getting a dryer air, you get a moister air. 

Mr. Nash. But you are not obliged to burn so much of the 
Cannel gas as of the other to get the same amount of light. 

Prof. Rogers. Let me explain that. I see you don't exactly 
take the idea. Suppose that two feet of Cannel gas are equal to 
five cubic feet of common gas. If you burn five cubic feet of 
common gas, you will generate a very large amount of water. If 
you burn five cubic feet of Cannel gas, you will not generate 
half so much steam ; but you are only burning two feet, and there- 
fore you fall short still more of the quantity of water produced 
by the common gas, and consequently produce a much more moist 
condition of the air when burning the common gas than when 
using the richer gases. This is a very simple question of chem- 
istry. 

Mr. Nash. I feel the effects of the dry air, in the pressure of 
blood upon the brain. 

Prof. Rogers. I don't think that arises from want of moisture. 
It may be really the effect of steam. You may find yourself 
steamed a little on such occasions. 

Mr. Nash [exhibiting a burner]. Here is a burner that I sent 
to England for, and obtained as a specimen of the regular Liver- 
pool burner. 

Prof. Rogers. That is the regular 15 hole argand burner, — 
such an one as I bought at Wright's. When I was in London, 
about 18 months ago, I went into a large inspection establishment, 
in which they had all the arrangements for testing gas, and I 
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found that they used two or three different kinds of burners. I 
asked them which kind they preferred, and they said, according 
to their notion, it didn't make much difference. 

Mr. Nash. I saw last fall, that the price of gas in Liverpool 
was fixed at ninety cents a thousand cubic feet. How can they 
afford it at that, when here the j;rice is nearly four times as 
much? 

Prof. Rogers. I really don't know. I hardly paid any atten- 
tion to that question when I was there. You know, of course, 
that Liverpool is immediately adjoining the great Lancashire coal 
fields. 

Mr. Nash. Yes, sir : but we can get at what coal costs there. 

Mr. Putnam. You were the first inspector appointed under 
the law? 

Prof. Rogers. Yes, sir. 

Mr. Putnam. I wish to ask you what impression was made 
upon your mind in the course of your inspection of gas, of the 
fairness with which the public were treated by the gas companies, 
and particularly the Boston gas companies ? 

Prof. Rogers. I must say, that I entered upon the inspection 
with the feeling that I was somewhat set as a watchman in behalf 
of the public, and was to look pretty sharply at the quality of the 
gas and its illuminating power ; but though I did find, in various 
parts of the State, now and then, gas companies that were falling 
short in the quality of their gas, and sometimes falling short in 
the illuminating power required, yet I never found any difficulty, 
after making known the fact to the persons concerned in the pro- 
duction of the gas. The impression with which I left the office 
was, that they were quite as honest, quite as well-intentioned, and 
quite as much governed by the principles of rectitude and regard 
for the public, as any other persons in the community who have a 
commodity to manufacture and to sell. I know nothing more, and 
can say nothing further about it. 

At this point, the hearing was suspended, and the Committee 
retired for private consultation. After some little time, they re- 
turned, and the Chairman stated that they had come to the con- 
clusion that it would be impossible to conclude the investigation 
in season to propose any action to the Legislature at its present 
session, and bad therefore determined to open the whole subject, 
— including the question of the manufacture of gas by the city, — 
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with the view of presenting the matter to the attention of the 
Legislature at its next session. 

The Committee then adjourned, with the understanding that 
the parties would be notified of any subsequent hearing. 



GAS MANUFACTURE AND SUPPLY. 

The Committee of the two branches of the City Government 
having this matter under consideration, met at the Council Cham- 
ber on Monday evening, Nov. 19, to resume the hearings sus- 
pended in the Spring. At 7i o'clock, the Chairman of the 
Committee, Alderman Nash, called the Committee to order, and 
read the orders under which they were acting. He then said — 

We commenced this hearing last Spring, and proceeded, as you 
will remember, with two examinations, when finding that it was 
going to be so protracted that we should not have time to reach 
the Legislature upon the subject at that session, it was decided 
by the Committee to postpone the hearing until Fall, when people 
would be in town, and the members better able to attend, and we 
should then be able to report and reach the Legislature at its 
next session. We are now ready to resume the consideration of 
the subject. At the time of the postponement of the hearing, par- 
ties in the interest of the Boston Gas Light Companies had been 
heard. Whether they have had all the hearing they desire, and 
have no one present here to-night to be heard, we do not know. 
The companies employed counsel at the two hearings last Spring ; 
the city had none. 

The city now has counsel, Mr. Stackpole, who is present, and 
if he pleases he may proceed to open the matter at the present 
time, and we will decide how we shall proceed afterwards. 

Mr. Stackpole. I will go on, if the Committee desire it, and 
state what matters I propose to lay before the Committee shortly, 
and then go on and call my witnesses, if that course of procedure 
is desired by the Committee. 

The Chairman. Are any gentlemen present representing the 
Gas Companies, and if so, for whom do they appear ? 
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C. P. Curtis, Esq. I appear here for the Boston Gas Light 
Co., in conjunction with Mr. Jewell. 

The Chairman. Are any of the other companies represented 
here ? The South Boston or East Boston Company ? 

Geo. Putnam, Jr., Esq. I represent the South Boston Gas 
Co., sir. 

The Chairman. Is there any one present who represents the 
East Boston Co. ? [There was no response to this inquiry.] 

It is proposed by the Committee that we commence de novo in 
this matter to-night; that Mr. Stackpole open the subject, and 
then proceed in examination of witnesses, who will be questioned 
and cross-questioned on both sides ; and all proper questions that 
are put to the representatives of the different companies here 
will be answered. 

Mr. Curtis. I would like to say a single word. As this hear- 
ing, according to a notice in the papers, seems to take rather a 
wider range than the subjects that were laid before the Committee 
in the Spring, and as the notice that was published in the papers 
seems to be rather sweeping in its nature, and is apparently di- 
rected chiefly against the Boston Gas Light Company, we desire 
to say that we do not wish to avoid any investigation upon any 
subject ; we rather court it than otherwise, feeling perfectly con- 
fident that we shall be able to answer every charge that is brought 
against us ; but for the sake of shortening this hearing, which ap- 
parently, from the broad field that is opened, is not likely to be of 
the shortest description, we should like to have some little speci- 
fication or statement of what the counsel for the Committee (I do 
not know whether the Counsel represents the city or not) pro- 
poses to lay before the Committee, so that between now and the 
next meeting we may be prepared to come here and refute any 
charges that may be brought against the Company. It seems to 
us to be hardly expedient that the Counsel for the other side 
should be empowered to go ad libitum into all the subjects that 
may be brought to the attention of the Committee under this no- 
tice, without any opening statement or specification of what he 
proposes to show. We do not wish to limit the examination ; but 
we suppose that there are some subjects connected with this mat- 
ter of the manufacture of Gas which may be considered settled. 
One of those subjects, for instance, is the locality of the gas works. 
It would appear from the city documents already on file in the 
archives of the city, that this subject has been repeatedly inves- 
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tigated, and that the best of opinions have been given, by city 
physicians and others, upon it ; and really it would seem that a 
conclusion once come to upon that subject, based upon the best 
advice attainable, ought to be final. It would hardly seem to be 
expedient to re-open that subject at this late day, when the Com- 
mittee, by an examination of the printed documents, will find that 
it has been gone over again and again. Still, as I said before, if 
we can have some statement of what we are to answer, we shall 
be ready to do it. 

Mr. Stackpole. I do not understand that the city are precluded 
from re-investigating any subject they please here ; aud if I un- 
derstand the order you have just read, Mr. Chairman, it expressly 
mentions the matter to which the gentleman refers as a matter for 
investigation ; and in my judgment it is perfectly proper for the 
Committee to do it, in common with all the other questions con- 
nected with the subject. They are not precluded from making 
the investigation as broad as possible. 

With regard to the suggestion that I should make a statement 
of the points I intend to present here, I was about to state, in 
substance, the matters I propose to lay before the Committee ; but 
as the questions are very broad, I do not think it would be pos- 
sible in any opening, without detaining the Committee too long 
a time, to go into them with any minuteness. 

The Chairman. I will state that the Committee, in taking up 
this subject, took it up as a matter in which the citizens are inter- 
ested, and in proceeding with it, they never anticipated that there 
would be any hearing asked by the Gas Company, or that they 
would be called upon to go into the examination of the question 
any further than we should into any subject where the City Gov- 
ernment was sitting in Committee to investigate and report upon 
an important matter like that which we are now considering. The 
past action of the City Government, and the opinions which have 
been given in regard to the gas companies, are not binding upon 
us. We know that in Europe, they are removing the Gas Manu- 
factories from their cities, at an immense expense, and we know 
that light and knowledge in regard to sanitary matters have been 
vastly increased within a few years, and that it is a question ab- 
sorbing the attention of the ablest minds of our large cities to a 
very great extent, and the facts that can be developed now in 
relation to the whole subject are different in their nature from 
those which were developed when other investigations have been 
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made by the City Government. I believe that Napoleon has 
caused the gas works to be removed from the city of Paris, and 
that in London they have it in contemplation, or have already 
done so, to petition Parliament for the removal of the gas works 
from the city of London, which would involve great expense, from 
sanitary considerations. The same considerations which apply 
there would apply here ; and when we proceed, as a Committee of 
the City Government, to investigate a question of this nature, we 
ask the citizens who live in the vicinity of the gas factory to come 
up and testify to us what they deem to be the deleterious effects 
of the gas works in their neighborhood, and also the depreciating 
effect upon the value of their real estate of the presence of those 
works in that section of the city. The Committee view it in that 
light — that it is legitimate for them to go into that subject ; and 
that view will govern the Committee's action. They are investi- 
gating a subject upon which they feel obligated to throw all the 
light they possibly can, and I believe it is the unanimous opinion 
of the Committee that this is a proper subject for us to consider. 

In regard to the gas companies represented here, we have no 
objection to hearing what they have to say upon the subject, and 
hence we have given them a hearing of two nights, and intend to 
give them a proper hearing through to the end. I think it is 
legitimate that we should investigate the whole subject, in its 
sanitary bearings, as well as in regard to the economical supply 
of gas, and also in regard to the mode of measurement, inspection, 
&c. 

Mr. Jewell. I have to say, on behalf of the Boston Gas Co., 
which I represent in part, with my friend here (Mr. Curtis), that 
they have not the slightest objection to any investigation that the 
City Government chooses to make into their affairs ; they never 
have had, they have not now, and they never will have. They 
are perfectly confident, and have been during these last years, 
that the management of their Company, the quality of their gas, 
the price at which it is sold, the purity of the gas, and the effect 
of their works upon the health of the citizens, will bear the fullest 
examination and scrutiny. In fact, Mr. Chairman, the Boston Gas 
Light Co. are not only willing to have this investigation made, 
except for the trouble it occasions and the time it occupies (and 
that is very little), but they are desirous that it should be made. 
I will say this : there is no subject, probably, upon which there is 
more misconception in the minds of people than this subject of 
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gas, and in every investigation of this kind, the gas company think 
their management will be proved so good, the quality of their gas 
so good, and their price so reasonable, that it will tend to dis- 
abuse the public mind of the misconceptions with respect to this 
matter. 

All I have to say is, that while we do not wish to restrict the 
investigation, the question of the location of the gas works, as 
suggested by my friend, is one that affects us considerably, 
because, as you know, this question was considered in 1853 or 
1854 with great fulness. I recollect it, because I was counsel 
against the Gas Company in the hearing that resulted in the stop- 
page of their works on Mason Street, and shortly after, there was 
an attempt made to have the works removed from where they are 
now. A very full hearing took place, eminent counsel were employed 
on both sides (for the matter was brought on a petition from 
citizens, and the Gas Company appeared as remonstrants), and the 
Committee reported against the petition, both for the removal of 
the gasometer at the South End and of the gas works in Com- 
mercial Street, where they now are ; and the reason why we con- 
tend that that question ought not be raised here is because we 
have gone on and made very large expenditures of money, acting 
upon the faith that the city then, in substance, granted us the 
right to retain that location ; so that, in our case, it would be a 
greater hardship to be obliged to remove the works now than it 
would have been then. 

As to the other subjects which this order embraces, the chair- 
man will see that the order seems to be a call upon the citizens to 
come here and make complaints against the Gas Company. We 
desire to have these complaints clearly stated before the Commit- 
tee. We are willing and desirous to have every one of these 
complaints investigated, and all we ask of the Committee is, that 
they shall have patience to listen to us while we show the want of 
foundation, if we may, — as we are sure we can, — of all the com- 
plaints that may be made against the Gas Company. That is 
exactly the position in which we stand here ; and therefore all I 
desire to say now is, that whatever complaints are made or devel- 
oped by Mr. Stackpole or by the witnesses here against the Com- 
pany, we desire to have them minuted, so that we can take them 
up one by one ; and we ask the Committee to have patience and 
permit us to show the answer to every one, from beginning to 
end. 
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OPENING STATEMENT OF J. L. STACKPOLE, Esq. 

I think the gentleman will find that the Committee will listen to 
him at the proper time, and that he will have a very full oppor- 
tunity to answer whatever is brought up against him. I now 
propose, as was suggested by the Chairman, to go on and state 
very briefly the chief heads of the matter which I design to 
present. 

I need not speak of the importance of the subject, for if it were 
not a very important subject, we should not be here to-night 
But I must say this : that I have reflected a good deal upon the 
subject, and spent a great deal of time in looking at it in different 
ways, and the more I have looked at it, the more I have been 
impressed with its importance, and the more I have been impressed 
with the necessity of some reform in our existing laws and in the 
conduct of the Gas Companies in this Commonwealth, and in Bos- 
ton, the largest city, in particular. It is easy, on looking back at 
the history of gas companies, to see that gas, especially in its dis- 
tribution and supply, is really now in its infancy. 

In the beginning, the manufacture of this article for the citizens 
was naturally taken up by corporations, like the manufacture of 
goods, or any other article requiring a large amount of capital, for 
which there was a demand among the citizens. It was not then 
so universally employed as it is now, and it was not taken by the 
poorer classes ; but to-day, gas has become with us almost as much 
a necessity as water. Its pipes run through our streets in the same 
way as our water-pipes ; it is regarded by the citizens generally 
as a necessity ; and it does not follow that because in the infancy 
of gas distribution and gas supply, certain private corporations 
were allowed to take the matter up, when the thing gets older 
and becomes more advanced, this condition of things is to continue 
to all time. At one time, as I have said, gas was not an article 
generally used ; now it is used by every one. Now, on account 
of the monopoly which the supply of gas necessarily allows the 
gas company, and on account of the large number of people taking 
it, it is necessary, in my judgment, that the most particular legis- 
lation be made on the subject, in order to regulate the private 
gas companies, if they are to be continued, or, if those gas com- 
panies are to be discontinued, and the public, the citizens, that is 
to say, the city, are to undertake the supply, they should take it 
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into their own hands and supply it to the citizens at the minimum 
cost, in order that the whole number of citizens may not support 
and give an excessive profit to one particular class, who happen 
to be suppliers, in the form of a corporation. 

I have taken some pains to ascertain the amount of capital now 
making the stock of the various gas corporations in this country, 
and I find it to be fifty-five millions of dollars. This stock is 
almost all above par, and held throughout the country by rich and 
influential citizens, some of them making portions of the city 
government or town government, and the gas is supplied by these 
corporations to the citizens at a very high and excessive price. 
There are 400 cities and towns that use it; containing some 
7,500,000 people. Some patient calculator, sir, has, I understand, 
made a calculation, by which he estimates that the gas made in a 
year would fill a gas holder 680 acres in extent, and 330 feet 
high ; and now people throughout the land are beginning to think 
on this subject. ThiB investigation is not confined to Boston 
alone. Similar investigations are going on all over the country. 
They are going on, or have been going on, in England, which has 
taken the advance. We are not alone in this matter. Prices are 
excessive all over this country ; and this movement here to-night 
and the action of the Committee are simply a part of what is going 
on to-day all over the country. This movement is, I think, going 
on in Cincinnati, Detroit, and St. Louis. Philadelphia makes its 
own gas. In New York, the subject has been very much agitated. 
By a recent act of the Ohio Legislature, the city of Cincinnati 
has been allowed to purchase from the gas company there, the 
gas works, at an expense of $2,500,000, and the city are about 
issuing bonds to that amount for the purpose of paying for those 
works. In the course of their investigations, it happened that 
they went to Pittsburg, where they understood that gas was sup- 
plied at a proper rate to the citizens, that there was no excessive 
profit gained by the corporation. And there it turns out, gentle- 
men, that they had made, up to the 30th of last June, 107,000,000 
feet of gas, at a cost of 91 £ cents per thousand feet; whereas we 
are now supplied with gas at $3.25 a thousand feet. Now I am 
perfectly willing to admit that coal is more easily and cheaply 
got at Pittsburg than it is here, but certainly, taking all the ele- 
ments into comparison, there is no such difference between the 
two places as to make this enormous difference. I have under- 
stood that the Committee of the City Government of Cincinnati 
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have calculated that out there, where the price of coal is higher, 
and where certainly labor is as high as it is here, it would not 
cost them more than twenty-five cents more per thousand feet to 
manufacture their gas ; and they are about doing so, as I under- 
stand it. Now in regard to this Boston Gas Light Company, I 
think it does not need any very shrewd observer to see, by look- 
ing at the price of their stock in the market, what the pros- 
perity of the corporation is, and what profits they are making. 
The present company was commenced in 1826, by parties who 
purchased the charter and property of the old concern, and in 
1835 a company was established with a capital of $75,000. This 
was increased to $175,000 in 1836, 1 think, and up to $250,000 
in 1837. In 1852, an increase of $500,000 was granted, making 
an authorized capital of a million, on which only $800,000 has 
been paid in. From 1826 to 1835, the property was in the hands 
of a few individuals, and no dividends were paid. Since then it 
has been a regular ten per cent stock, the dividend being usually 
paid in March and September. In 1861, however, they began a 
system of quarterly dividends, paying two and a half per cent a 
quarter. The par of this stock, as 1 understand (and I believe 
there is no doubt about it), is $500, and it now sells in the market 
for about $750, or fifty per cent advance. Besides those increases 
of capital to which I have referred, in 1864, I am instructed, the 
capital was increased $250,000, making the present capital $1,- 
250,000. Now in addition to the regular dividend of 10 per cent, 
— certainly a very handsome profit, — it must be understood that 
this increase of stock is always followed by a profit to the stock- 
holders, and is, in fact, only another way of making further divi- 
dends, and not putting the thing quite so palpably before the 
eyes of the citizens. For instance, in 1864, they made an extra 
dividend, giving each man holding four shares of the old stock the 
right to take one of the new at par. That is to say, they were al- 
lowed to take a $500 stock at par, which was worth in the market 
$750 — which they could go into the market and sell the next 
day, and make $250, or $300, for I believe it was rather higher at 
that time. The right to each new share sold in the market at 
from $60 to $62, — say $60, — which was really an extra dividend 
of 12 per cent; so that in 1864, the stockholders got a dividend 
of 22 per cent. I do not know whether the previous increase of 
capital was made in this way or not ; I have not been able to find 
that out ; probably we shall learn whether it was or not before we 
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get on much further. But that is the system that is going on. 
They do not content themselves with this handsome profit, but 
they constantly make new stock and pay further dividends. With 
this statement with regard to the stock, I don't think it needs any 
very shrewd man to judge whether this company is in a prosper- 
ous state, or whether it is making a very large profit or not. I 
suppose that to be generally conceded. The question is now 
whether every citizen who uses the gas is to be compelled to con- 
tribute to this large profit, or whether we are to regulate those 
profits, so that the company shall be paid a fair compensation, or 
take the matter into our own hands, and conduct it in a fair way, 
supplying the citizens with gas at a proper price. 

This subject opens a very wide range of investigation, and I 
should not wish to take up the time of the Committee by going 
into the minutiae of each particular point, but I would suggest a 
few of the broader topics, and have a word to say under each one 
of them. I have divided the subject in this way: First, Gas. 
Second, Quality. Third, Distribution. Fourth, Measurement. 
Fifth, Relation of Producer and Consumer. Sixth, Position of 
the Works. And here, perhaps, it may be well to state how far 
legislation has gone, in order that the Committee may understand 
just where we stand, so far as that is concerned. 

By the statute of 1861, chap. 108, certain provisions were 
made. They are somewhat verbose, covering three pages in the 
supplement to the General Statues, but the effect is no more than 
this : That there shall be an inspector of meters appointed, who 
shall inspect old meters at the request of parties, who shall in- 
spect new meters when they are put up, and in that way shall do 
something to regulate the meters in the town. It is also pro- 
vided that he shall test the gas in a certain way (on which I 
propose to comment) at the request of the city, town, or village 
government. This is, in few words, what the bill amounts to. 
I do not say any more about it, because I propose, as I go along 
with the topics that I purpose to illustrate, to state what I think 
are the imperfections of the bill, and what need there is for im- 
provement. It appeared to me, after a good deal of reflection on 
the matter, that the prime thing at the foundation of all this ques- 
tion, and the one that constantly presented itself, was the matter 
of price or cost. You will see that in this act there is not one 
word said in reference to regulating the charge which a company 
may make for their gas. Now, with this monopoly, and with no 
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regulation of the price that may be charged, if yon restrict them 
in one way and make them a little more careful, they may come 
out and say, " We shall have to charge twenty-five, ten, or five 
cents per thousand feet more for it." If you tell them that their 
gas is not sufficiently clear, that it is not sufficiently strong, that 
it does not represent enough candles, you do not really effect any 
thing, because the whole object of this movement is to cheapen 
the gas, and they may charge more, they will charge more ; so 
that it strikes me, and I think it must strike every person, on re- 
flection, that no measure to cheapen gas and produce any perma- 
nent reform in this matter will be available, unless there is some 
restriction, in some ordinance of the city or statute of the Com- 
monwealth, to the charge that may be made. The English statute 
on this subject is very full indeed, and I propose to ask permis- 
sion of the Committee to read it to them. It is the 40th section 
of the Metropolis Gas Act, 

" No company shall advance the price of gas above the rate 
taken by such company on the first day of January, 1860, when- 
ever such rate is at or above four shillings and sixpence per one 
thousand cubic feet, unless there has been such increase in the 
cost of gas, or any other circumstances affecting the company as 
will warrant such advance : provided always, that before raising 
the gas rate in any district, the gas company supplying such dis- 
trict Bhall give notice of their intention to the local authorities of 
the district and in some newspaper circulating within the district 
for two consecutive weeks at least one month before such alter- 
ation in the gas rate shall be made ; and in case any local authority 
Bhall, within Buch month, dissent from such alteration, it shall be 
determined by arbitration in the manner hereinbefore men- 
tioned whether such alteration shall be allowed ; provided always 
that no gas company shall charge for common gas supplied by 
them any sum exceeding five shillings and sixpence for every 
one thousand cubic feet, or for Cannel gas any sum exceeding 
seven shillings and sixpence for every one thousand cubic feet? 
provided also, that any company shall be at liberty to change the 
kind of gas from time to time supplied by such company, whether 
Common or Cannel gas, on giving three months' notice of their 
intention so to do ; aud upon the expiration of such notice, the 
company shall thenceforth supply gas pursuant thereto, under 
the provisions of this act, until any like notice shall be given for 
a further change ; and when the company shall change the supply 
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from Gannel Gas to Common Gas, the rate shall be reduced so as 
not to exceed four shillings and sixpence per thousand cubic feet, 
except under the circumstances and in the manner hereinbefore 
set forth." 

This statute seems to me a very proper one, and I think we 
should have one analogous to it in certain particulars. 

The price in this city, as I have said before, is $3.25 a foot. I 
think I shall be able to show you, by competent experts, that 
that price is excessive. I think any one who will go into a calcu- 
lation on the subject will find it excessive ; that $2.50 would be 
an ample price for any company which should start now, buy land 
and put up buildings at the present increased rate of land and 
buildings ; whereas, this company have got every thing there, 
which they have paid for at lower rates, and which have been 
paid for, I do not know how many times over, by the profits they 
have made, which certainly ought to be taken into account in con- 
sidering this matter. In my judgment, it is no answer to say 
that Boston is supplied with gas as cheaply as any other city in the 
country, because I contend that this is an epoch in which the gas 
companies throughout the country have come up to that pitch of 
price that further legislation is needed ; and to say that Boston is 
supplied as cheaply as this city or that city is no answer to it 
Looking back to the history of the supply of gas in Boston, we 
find that up to 1857, Cannel gas, of a minimum of 22 candles (I 
believe it sometimes went rather less, but that was through some 
error, that did not continue), — Cannel gas made from a superior 
kind of coal, and a superior kind of gas, was supplied at the rate 
of $2.00 per thousand feet. It appears from the statement of the 
profits made by the company that certainly they did not lose any 
thing at this rate. Now they charge $3.25 for Pictou gas, the 
minimum being twelve candles. Is there any reason for this 
change ? We think there is not. I think I should state that it 
will appear that there are few places in this country where gas 
can be supplied, owing to several circumstances, so cheaply as it 
can be in Boston. The principal reason is the compactness of 
Boston. In Philadelphia, you might have to make your pipes 
twenty or thirty miles long, while here in Boston we are all 
together ; the population is very close ; it is a small city, in the 
amount of ground covered ; it is not a straggling city, and the 
expense of laying pipes, one of the largest expenses, is very small 
in comparison with some other cities. In the second place, if 
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coal is not so high in New York as here, the secondary products, 
such as coke and tar, which are produced in the manufacture of 
gas, sell at a higher price here than there. And in regard to the 
number of people supplied, which is an important element in the 
manufacture of gas, for, as the Committee will readily see, the 
larger the number supplied, the cheaper the gas company can 
supply them, — in regard to the number of people supplied, we 
have now reached nearly as large a number as the average of the 
four companies which supply New- York city, consequently the 
number of people in New York does not affect the question so as 
to make the gas cheaper there for that reason. Moreover, the 
late scientific improvements in the manufacture of gas have 
tended to cheapen it. If the price of coal and iron has gone up, 
other things have had their effect in the opposite direction. 
Furnaces are now made in such a manner that a much larger 
proportion of the residuary products, the coke and tar, is pre- 
served than before ; pipes and fixtures are made much better, so 
that the element of leakage, which 1 suppose, at first, and twenty 
years ago, even, embraced a large proportion of the gas made, is 
almost nothing now; and the hundred different improvements 
in the manufacture which have resulted from the advancement of 
science, and which I need not now particularize, have all con- 
spired together to cheapen the expense of making gas, and dimin- 
ish the effect resulting from the advance in coal and iron. 

Of course it will be for the Committee to consider what means 
are to be taken to reduce the price ; how they are to oblige the 
companies, if the companies are to continue to supply the citizens, 
to bring down their price ; whether by requiring returns to be 
made, according to the English system, or by the appointment of 
Committee to judge of the matter and dictate the price of gas, in 
a reasonable way, or whether the price is to be established by 
legislation in the State House or here, or whether the city is to 
take the thing into their own hands, and manufacture the gas 
themselves. These are all matters that will have to be debated. 

I come now to the quality of the gas. I have already stated 
what the quality was and is. The minimum is twelve candle gas. 
The Committee already understand, as it was debated at the last 
hearing how far better Caunel gas is than Pictou gas. Cannel 
gas burns from 22 to 25, 30, and even more candles ; the other 
gas gives from 12 to 20. We thiuk we shall show you, by the 
testimony of persons conversant with it, that it will be better for 
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all parties to use this Cannel gas ; that it gives a larger amount 
of light, where a large amount is desirable ; that it is better for 
the private house ; that it can be turned down more easily ; that 
it can be better economized ; that it gives a clearer light ; that it 
can be distributed through the pipes in a much smaller quantity, 
because it represents a larger amount of light ; that it is more 
easily distributed, and also, that there is less pressure required to 
force it through the pipes. I do not propose to go into the par* 
ticulars of that, but leave it to the Committee. 

Now, how shall we find out whether we get this quantity which 
is allowed us ? How does the statute stand upon this point ? It 
seems to me that it is very defective. Here is a large amount of 
gas being constantly made and furnished to the citizens, and it 
would seem that it was the duty of the government to require 
that this gas should be constantly examined ; that proper inspect- 
ors should be appointed to examine this gas morning and night, 
and that we should watch and see that we get the right quality 
of gas. But there is not a word in the statute about that. The 
only way in which the gas is examined is upon the complaint of 
some high official ; but the ordinary people using the gas don't 
think it worth while to go up and make a row about it. They 
only know they have to pay so much, and their gas is poor. But 
if we are going to legislate for these people, we ought to protect 
them. It is no answer to say that they do not come forward and 
complain. In London there are people who examine the gas and 
make reports and tables, and in that way the citizens know what 
they are burning, while we do not. 

Now, what is the system adopted to find out whether the gas 
comes up to this low standard ? It is very peculiar certainly, and 
it is very difficult to find out what it means. Each gas is to be 
tested with the burner and under the pressure best adapted to it, 
and the result shall be calculated at a temperature of 60 degs. Faren- 
heit ; not tested as the citizens use it, not tested with the burner 
that is used through the town, but they give it the most favorable 
circumstances, the pressure best adapted to it, and the burner 
best adapted to it ; and then, if they can bring it up to twelve 
candles, they say it is all right Now, I submit that this provision 
is not fair ; that the quality of the gas should be tested by the 
burner ordinarily used among the citizens, and then they will get 
their twelve candle gas, or they will see that it is not less ; that 
some standard should be fixed in that way, and that it should be 
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taken at the average pressure, and not at the pressure best 
adapted to it. The object is, not to test what the gas may be, un- 
der the most favorable conditions, but it is to test what is burned 
through the city. It seems to me that this law is extremely de- 
fective in this particular. The English law on this subject is, I 
think, perhaps worth referring to : — 

" The quality of the common gas supplied by any gas company 
shall be, with respect to its illuminating power at a distance as 
near as may be of one thousand yards from the works, such as to 
produce from an argand burner having fifteen holes and a seven 
inch chimney, consuming five cubic feet of gas an hour, a light 
equal in intensity to the light produced by not less than twelve 
sperm candles of six to the pound, each burning one hundred and 
twenty grains an hour ; and the quality of Cannel gas supplied by 
any gas company shall with respect to its illuminating power at 
the distance aforesaid be such as to produce from a bat's-wing or 
fish-tail burner consuming five feet of gas per hour a light equal 
in intensity to twenty such sperm candles, and each such gas shall 
with respect to its purity be so far free from ammonia and sul- 
phuretted hydrogen that it shall not discolor either turmeric paper 
or paper imbued with acetate or carbonate of lead, when those 
tests are exposed to a current of gas issuing for one minute un- 
der a pressure of five-tenths of an inch of water, and shall not 
contain more than twenty grains of sulphur in any form in one 
hundred cubic feet of gas : provided, that any gas company, and 
the local authorities of the district supplied by such company, 
shall be at liberty to agree upon any other or different test by 
which to ascertain the purity of the gas, or to vary the amount of 
ammonia or sulphur in any form hereinbefore allowed, and there- 
upon the company shall be thenceforth liable to have the purity 
of their gas tested in the manner so prescribed." 

To pass to the subject of distribution, I think the Committee 
should inquire very carefully in regard to whether the pipes which 
are now laid down in these streets are large enough to supply the 
citizens at the proper pressure. The Committee are undoubtedly 
aware, that the amount of gas used depends a great deal upon the 
pressure, and we find upon investigation of the matter, that the 
pressure we have here is much too large ; and I believe one reason 
of that is, that the Gas Company are obliged to have too strong a 
pressure on the gas pipes in order to drive their gas through the 
city; and that results from the fact that the gas pipes are not 
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large enough. I think also something may be found in the fact 
that the gaa goes in and out of the holders at the same time. Any 
one will easily understand the pressure that is caused, who goes 
out in the evening and leaves the gas burning with a small flame. 
If he comes back after the majority of the lights are put out, say 
at twelve o'clock, he will find that the pressure has increased so 
much that his gas is burning twice if not three times as much as 
he intended. And I think, in regard to the city lights in particular, 
there is much need of having the pressure regulated, so that when 
there is little gas used in the city, the pressure shall be no more 
than when there is a large amount. 

In regard to the measurement of gas, the question in relation to 
dry meters and wet meters was much discussed at the previous 
hearing; I therefore do not think it necessary for me to detain the 
Committee in explaining the different meters. Mr. Putnam, who 
appeared for the South Boston Co., explained very clearly, and I 
believe correctly, as far as I can tell by examining the minutes, the 
different classes of meters. Whether or not his conclusions were 
correct is another matter. It is not necessary for me to go into 
that question at present. I think, however, there is a serious 
defect in this statute, which requires alteration, in the fact that it 
permits to remain in the houses of the citizens of Boston a large 
number of meters which have been used for a long time, which 
have never been examined, and which are probably measuring 
to-day very inaccurately, and, as they are dry meters, probably 
against the consumer, on account of the hardening of the leather. 
I think there certainly should be some amendment made, provid- 
ing that the gas inspector of the city or State should go through 
the city, and see that every meter was right, and see that it was 
stamped. It should not be left for individuals to come forward, at 
the chance of having to pay the expense themselves, to find out 
whether their meters are right. I think that every gas meter 
should have on it the stamp of the city, and that some provision 
should be made by the city for the inspection of these gas meters, 
in order to prevent their deterioration, either monthly or annually, 
or at such times as persons of scientific information think it 
necessary. 

In regard to the relations between the consumer and the manu- 
facturer, I have also an objection to make to the law, and it lies in 
this : that according to that statute, if a person refuses to pay his 
gas-bill, no matter for what reason, the company have the right to 
10 
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go into his house and cut off his gas. He has no chance to be 
heard. It is a peremptory matter, a one-sided thing ; the company 
which is one of the parties, determines against the rights of the 
other. In the English statute, about which I talk a great deal, 
because I think it shows a great deal of care, and I have read the 
minutes of the committee which brought in the bill, and certainly 
they took the testimony at very great length, and examined gen- 
tlemen of the greatest capacity and highest scientific attainments 
in England on the matter, and I regard the bill as a very excellent 
one, — in this statute, the person is authorized to go before a 
magistrate ; there is some one to say — " You cannot inconvenience 
the person ; he may be in suffering ; he may be sick ; he may have 
a perfectly good case." By our statute, the company may come 
in and cut off the gas without the consumer being allowed to say 
nay. It seems to me wrong that these companies, being as it were, 
the servants of the city, should be allowed to come in and so con* 
duct towards really one of their own employers. 

In regard to the position of the gas works, which Mr. Jewell 
has spoken about, the questions to be presented are palpable. We 
think we can satisfy the Committee that gas works can be insti- 
tuted as cheaply, and more cheaply, out of town ; that the effect 
upon the citizens, in the quarter where the gas is manufactured, 
is deleterious; that the effect on real estate is to diminish it; and 
that in our little crowded city, the population of which is crowded 
out in every direction, where every foot of space is valuable, and 
where it should be tenanted by some of the most necessary things, 
whether men or manufactures, or whatever it may be, we certainly, 
as a matter of economy should not allow these large corporations 
to buy out the citizens, and take possession of a large portion of the 
city, and not only expel by their act the citizens, whom they really 
drive out, but diminish the value of property all around them, so 
that other citizens are ready to say, " Our property is becoming 
worthless, and we had better sell out to the Gas Company as soon 
as we can." It seems to me there is no end to that thing. 

Having considered all these questions it will then be incumbent 
for the Committee, as it seems to me, to consider whether or not 
the Gas Companies shall be restricted within their proper bounds 
and be allowed to go on, and supply gas to the city ; or, if they 
do not take that course, whether they will not take it upon them- 
selves to construct works out of town and supply the citizens at 
the minimum cost. I think the testimony will show that the City 
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Government could do that; that they probably could borrow 
money on an excellent loan and put down these pipes and supply 
the city. I do not know whether it would be well for the city 
simply to supply their own light ; in my judgment, it will be 
better to take the whole or none. 

I think I have been over all the points that I said I should ; 
and I may say, in answer to Mr. Jewell's suggestion, that I do not 
think the City Government have any desire to infringe the rights 
of this company. I think they want to treat them fairly — I am 
sure of it I think they want to give them the fullest oppor- 
tunity to be heard, as I understand they have. I think they want 
to bring every thing up fairly and squarely, giving them every 
right ; and I think it will be fully shown that their present rate 
of charge is excessive, and that the citizens have a right to put 
it down. And if I am told that this is a large corporation, and 
that there are many people interested in it who occupy high 
places, I say it is the duty of the Committee, if they are satis- 
fied that they are right, and feel that they are representing the 
city and the welfare of its people, to have this matter regulated 
by proper legislation. If the Committee are satisfied with regard 
to these things, as I think they will be, and they then proceed to 
secure this matter by an ordinance of the city or legislation by 
the State, they will be supported by the citizens whose rights 
they are protecting, and they will be able to secure for them a 
proper supply of gas, and at proper rates. 

Mr. Stackpole then proceeded to introduce his testimony, call- 
ing first Dr. A. A. Hayes, 

TESTIMONY OF DR. A. A. HAYES. 

Q. (by Mr. Stackpole). What office do you hold now ? 

A. I am in the office of State Assayer. 

Q. You reside in the City of Boston ? 

A. I reside in the City of Boston. 

Q. Have you given any attention to the subject of the manu- 
facture of gas for illuminating purposes? 

A. I have in former years ; not very recently. 

Q. Have you, by reading or otherwise, studied the subject of 
gas distribution by pipes ? 

A. I have, by reading, sir. 
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Q. Did your study of the subject lead you to observe the man- 
agement of works in this country and abroad ? 

A. The study of gas manufacture in general has led me to ex- 
amine the works in this country and abroad. 

Q. Will you state to what extent ? 

A. I was atone time connected with the Boston Gas Light Com- 
pany. I think for about three years. The observations, made 
there, were daily observations, or nearly so. I have also examined 
carefully the gas manufactories of the city of New York at differ- 
ent times, and there 1 have made experiments on the production 
of gas, testing its value — its illuminating power. I have visited 
other cities of the United States, — Philadelphia, Baltimore, 
Richmond, New Orleans, — and observed the manufacture of gas 
in those places ; I have examined the manufacture of gas by the 
Great Western Gas Company, in London, where for seven days I 
made experiments with the engineer of the works ; and I have 
seen the manufactories in Liverpool and other places. 

Q. What was your connection with the Boston Gas Light Com- 
pany ? 

A. I was their consulting chemist. 

Q. Between what years ? 

A. I think from 1854 to 1857. I think about three years. I 
have no very precise recollection of the time. 

Q. Are you informed on the subject of gas distribution from 
works in the suburbs, outside of city limits ? 

A. I have examined works of that character. 

Q. Whereabouts? 

A. The Philadelphia Gas Works. I don't know but the city may 
now include them, but they were for a time outside the city limits. 
The Great Western Gas Company's Works were outside of the popu- 
lation of London, and I think outside of the city limits, at Eensal 
Green. I mention these works, because they were most ably 
conducted. The engineer in charge was perhaps the highest 
authority in London on such subjects. 

Q. What was his name ? 

A. Wright. 

Q. What are the most prominent obstacles to the establishment 
of works outside of city limits ? 

A. It is considered, generally, that the cost of transmitting the 
gas manufactured, the increased length of main-pipe, or larger 
pipe required, is the greater obstacle. 
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Q. Will you state how great that obstacle is, in your judgment ? 

A. It adds very much to the investment, as the size and length 
of the main pipes of distribution are increased. There are exact 
data given by the Philadelphia Company, and I should prefer to 
refer to those for accuracy of information. 

Q. Are there any other obstacles, in your judgment ? 

A. None that are important I am supposing that the position, 
chosen outside the city, is as accessible by water-borne cargoes of 
coal and other materials required, and that the site is chosen with 
reference to the business to be carried on, such as the building of 
the cisterns for gas-holders, Ac. 

Q. In your opinion, Doctor, would the lower cost of the land, 
the increased space secured, the smaller cost of subsisting the 
workmen, and the comfort of the workmen, counterbalance these 
obstacles ? Will you please enter into details upon these points ? 

A. I am not prepared to give you any very accurate estimates 
upon those points. I can only generally state that, as is very 
well known, manufactures outside the city, excepting in a few 
cases, can be conducted more economically than within the city 
limits. This is a special business, requiring the employment of 
large capital, — very close, accurate supervision, and a trained 
body of workmen, — men who are skilled in the production of gas. 
The general feature of cost would perhaps be nearly the same 
outside the city limits, as within; that includes the main pipe 
distribution, or the mains from the gas-holders where the gas is 
stored ; on the other side, we should have the diminished cost of 
the land, the subsistence of the workmen would be less, the 
character of the work people, which is a very important element 
in this manufacture, would be higher, as work people, and the 
works generally would be under better control. These are, 
briefly, the points; — and I can refer the Committee with great 
pleasure to the reports of the Philadelphia works, and the other 
published accounts. 

Q. In regard to the price of the land and site? 

A. I stated that the price would be very much less of the land 
occupied, which would allow all the engineering plans to be 
carried out in the suburbs better than in any confined space in 
the city. I might state, in this connection, that in the first 
establishment of gas works, they are generally in the suburbs, 
strictly, if not without the city limits. The city grows to them; 
and in many cases, the gas works then are removed. That has 
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been the ease in large cities, — the largest in the world; and you 
see it in some of the smaller ones. 

Q. In regard to the subsistence of the workmen, — the rent of 
their houses, their food? 

A. Subsistence would be very much less out of the city than 
in, for that class of persons. 

Q. Would the establishment of gas works outside of the city 
limits be deemed by you an extraordinary undertaking? 

A. Not extraordinary; there are many cases of that kind. 

Q. Do any others occur to you besides those you have stated 
before? 

A. The gas works of Paris were removed. There is not now, 
in the city of Paris, any establishment for the manufacture of gas. 
The removal of the gas works in Philadelphia was deemed an 
economical measure, and was proceeded with to the removal of 
the entire works, I believe. The works in New York, with a 
single exception, were erected in the suburbs at first. These 
have remained nearly in the position where they were first placed, 
but the population has advanced to them and beyond them. But 
other works have been established still further off, and now wait 
for the population to advance to them. The two large establish- 
ments are now quite centrally situated, from the expansion of the 
population. 

Q. Do you know any thing in regard to the Southern and 
Western cities? 

A. I think it is generally the case, that they were established 
early in the suburbs, but in most of the cities, the population has 
spread up to, or nearly to, the gas works. 

Q. In your judgment, could a manufactory, or works, estab- 
lished outside the city limits, be constructed as economically, 
with regard to making the gas, as in the city? 

A. They could, certainly, in my opinion. 

Q. Do you know of any experience in regard to the manufac- 
ture of gas outside the city limits? 

A. I have referred to that in Philadelphia. I think a little 
search would bring several other cases to light. I ought to state, 
that I have been absent from the city, and have not had a 
moment's time to prepare answers for any questions here, — and 
I therefore cannot go into details. It would need a little 
preparation. 

Q. In the event of works being established without the city 
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limits, would there exist a necessity for the erection of gas-holders 
at proper points within the city? 

A; No, sir ; there would be no demand for the erection of any 
gas-holders within the city proper. There are other engineering 
devices which enable the mechanical management of the gas 
to be carried on without the building of gas-holders in different 
parts of the city. I think it is not practised generally. 

Q. In London, do you know how it is ? 

A. In London, the larger bulk of the gas is stored at the 
works. I do not recollect a single case where there are outlying 
gasometers, unless they were early erections, and the premises 
are maintained after the population has grown up to them. The 
Great Western Gas Works, at Kensal Green, are certainly a very 
good case in point. At the time I saw them, they were manu- 
facturing Cannel gas, which was transmitted over four miles 
before their pipe was tapped at all. 

Q. How is it at Philadelphia? 

A. I don't know the distance they transmit before the pipe is 
opened. However that may be at the moment, of course, as the 
population advances, as gas is required, the distance is shortened. 

Q. Gould the gas for consumption be stored at the same 
point, and all under the same supervision? 

A. Yes, sir, — and it is more economical to do that. 

Q. Would it not be desirable to do so? 

A. I think that would be the decision in regard to the point, 
by those acquainted with the subject. 

Q. What would be the advantages ? 

A. The erections would then be on one simple system, and the 
vast quantity of gas in the Company's large work would be under 
the supervision of persons immediately connected with the works. 
The machinery which is employed in storing the gas and in pass- 
ing it from store-house to store-house, so as to supply it to the 
different parts of the city, being of a somewhat delicate mechan- 
ical construction, would be under the supervision of the proper 
persons ; the gas and the apparatus used about it would be safer 
in case of any internal disorder ; or even in guarding against 
malicious acts of persons, it would be far better that it should be 
stored near the point of production. 

Q. Are there any objections in regard to the storage of gas in 
a densely populated city on sanitary grounds ? 

A. I think that question involves the matter of care. Where 
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the gas-holders, as they are technically termed, are placed within 
the buildings and enclosed, and those buildings secured and 
watched, the gas escaping from the gas-holder (if it escapes at 
all) passes to so high a point as not to be within the reach of the 
breathing part of the population. It passes out and diffuses in 
the atmosphere ; and I do not think there can be any objection, 
on sanitary grounds, to storing gas in that way. 

Q. Any risk of explosion ? 

A. Gas does not explode by itself. It explodes only after it 
has been mixed with atmospheric air in certain proportions. 
There would be risk of explosion in case the buildings near by 
were burning so as to really expand the gas by heating the build- 
ings. It is not the practice, however, to erect buildings round 
gas-holders, to secure them from these accidents. Where gas- 
holders are exposed, the risk is not that of explosion of the gas, 
properly speaking, but from the communication of heat to the 
gas-holder, causing it to lose a portion of its contents, and that 
portion, mixing with the air, may explode. There are very few 
cases on record, however, where any risk of that kind has been 
incurred. 

Q. Do you know of any objection to placing the main pipes of 
distribution under the sidewalks of cities ? 

A. Where the sidewalks are sufficiently wide, I know of no 
practical objection to that plan. 

Q. Will gas escaping from the main supply pipe injure the 
health of the city ? 

A. It will, sir. 

Q. In what way ? 

A. A part of the gas acts as a poison upon vegetable life, and 
even upon animal life. The gas is absorbed generally through 
the moisture present, and drawn into the lungs, and destroys life. 

Q. Will you state the kinds of gas made in different works ? 

A. Generally there are two kinds of gas manufactured. The 
first and highest quality of gas is what is called cannel gas, made 
either wholly or in part from cannel coal. It can be manufactured 
by the mixture of two kinds of coal, one of which shall be cannel 
or its equivalent. That is the best description of gas, for all the 
purposes for which it is employed. The other gas, made from 
common coal, known as Newcastle gas, is a gas of lower illuminat- 
ing power, and is a poorer quality of gas ,* it is not so well adapted 
for general use as the cannel gas. Under the last head, I think 
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would fall those gases made from many of the American coals. 
Some of those gases have not the character of permanency; 
that is, they will not bear a reduction of temperature without a 
very great loss of illuminating power, which diminishes their 
value in an economical point of view very much. 

Q. To which kind does the gas supplied to Boston belong ? 

A. It would approach the Newcastle gas, as far as I know it at 
present. I have been very little acquainted with it the last six 
or eight years, but have had occasion to compare it with other 
illuminating materials, and have found it to bear the character, 
generally, of Newcastle gas. It belongs to the second quality of 
gas, as at present furnished, or as furnished within the past three 
or four years. I would say, I have not examined it within one or 
two years at all. 

Q. Please go on and state the difference between these kinds 
of gas in the amount and quality of light. 

A. The cannel gas, produced from cannel coal, when burned 
from an argand burner, affords a light rarely if ever below 20 
candles, when five feet of gas are consumed per hour. Five feet 
is the standard quantity, and cannel gas is generally burned from 
the argand burner, as it is termed ; and when so burned the gas, 
at the time I examined it in Liverpool, afforded a light equal to 
25 candles. That was about the character of the gas manufac- 
tured at the Great Western Works in London. Both of those 
were cannel gases of the highest grade. The gas manufactured 
in Boston, some ten years since, was cannel gas ; in its character, 
it rarely fell below 20 candles, and rose above, generally. 

Q. Have you any statement or memorandum to which you can 
refer ? 

A. I have nothing but a rough note here of the testings at dif- 
ferent periods. I may say that the experiments made on the gas 
were made every day ; that the burnings occupied an hour of 
time, generally, and experiments were made for some ten or fifteen 
minutes, and the results compared with those obtained eight or 
ten minutes later so as to get an average which would express 
very accurately the value of the gas. I was responsible for these 
experiments, and they are here recorded in the rough for some ol 
the months. In the month of May, 1856, commencing the 1st of 
May, the corrected value of the gas was 19 T 6 ^ candles; May 5th, 
21 candles ; 7th, 22 candles ; 10th, a fraction above 22 candles ; 
12th, 20^ candles; 13th, 20^ candles; 14th, 22 candles; 15th, 
li 
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23-ft candles; 16th, 22^ candles; and on the 17th, 22^ can- 
dies. 

Q. That is by actual experiment ? 

A. By actual experiment. Those were continued throughout 
the month. The corresponding days in June show the following 
results; 10th, 20 candles; 11th, 20 candles; 12th, 20^ candles; 
13th, 20^ candles ; 14th, 20^ candles. These were in the warm 
months. To turn to the colder months: December 1st, 17^ 
candles; 2d, 17^ candles; 4th, 18^ candles; 6th, 18^ candles; 
9th, 18^ candles; 12th, 20 candles; 13th, 20^ candles; 15th, 
20 candles ; 16th, 19 T ^ candles. I ought to state, in regard to 
the standard here being a little less, that the temperature was 
exceedingly cold, and observations were made both of the tem- 
perature and the power of the gas. 

Q. What was the coal actually used at that time ? 

A. There was a mixture of coal used at that time. It was a 
mixture of Pictou coal and Albert coal. 

Q. Do you remember the price at that time ? 

A. I do not. 

Q. Will you describe the different kinds of flame produced by 
the different kinds of gases you have mentioned, — the quality of 
the flame and its peculiarities ? 

A. Keeping in view the general division of gases, cannel gas 
and Newcastle gas, we And in the gas from cannel coal proximate 
elements differing from those present in gas from Newcastle coal, 
or the second quality of gas. There is more luminous material 
strictly speaking, and although the cannel gas may be considered 
as largely a non-luminous gas, carrying a portion which is lumi- 
nous in its composition, the proportion of that luminous material 
is not only larger in the cannel gas, but it is differently consti- 
tuted ; it will bear a greater reduction of temperature without a 
corresponding loss of illuminating power ; and the gas itself is a 
more permanent gas than that derived from the lower class of coal. 
When we examine the combustion of the gas produced from the 
lower qualities of coal, or the Newcastle gas, we find the light is 
not the same color as that produced by cannel gas, and the larger 
proportion of the non-luminous gas which bears the luminous 
material causes a little different combustion — one which the eye 
feels, although it is almost impossible to perceive it; delicate 
instruments do, however, distinguish the modes of combustion ; 
and, as a general expression, the eye is more fatigued by the gas 
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from the lower qualities of coal, or the Newcastle gas, than it is 
while the cannel gas is being burned. In very many situations, 
Newcastle gas will not serve for illuminating purpose. It is not 
deemed proper to introduce Newcastle gas into many of the pub- 
lic buildings in England and Europe ; and the same remark applies 
to the mansions of the nobility, where they burn other combus- 
tibles instead of gas, introducing it, perhaps, for lighting halls and 
some other purposes, but for illuminating the rooms, they intro- 
duce a richer gas, or continue the use of wax candles. This 
distinction between the two gases is a well recognized one, and 
it is very apparent when the two gases are burned in different 
lights, and brought near to each other. 

Q. Which is most economical, with reference to its distribution? 

A. The cannel gas, being richer, can be transmitted either 
through smaller pipes, or a larger quantity through the same pipes, 
than in the case of Newcastle coal. 

Q. As I understand it, the same number of feet of cannel gas 
would give a larger amount of light than the same number of feet 
of Newcastle gas. 

A. Yes, sir. If a given volume of the two kinds of gas were 
transmitted through a pipe, when the gas came to be burned, 
nearly fifty per cent more light would be afforded by the cannel 
. gas than by the Newcastle gas. 

Q. And how with reference to domestic purposes ? Suppose it 
is desired to turn down the gas and diminish the amount for the 
purpose of reading or for ordinary domestic purposes. 

A. The cannel gas is the most economical It can be turned 
down and still afford light much lower than the Newcastle gas, or 
the second quality of gas. The amount of light depends in a 
measure upon the proportion of atmospheric air mixing at the 
moment of combustion in the flame ; and in the case of the cannel 
gas, when turned down, you have the same rich gas, and a larger 
proportion of air is brought in and mixed with the flame. In the 
case of the poorer gas, the proportion of air is reduced, and that 
diminishes so much the value of the gas as to render it no longer 
a practical light; you cannot turn it down so low and still obtain 
light. 

Q. And when it is desired to light large places, and bring the 
light up to its full power, the cannel gas represents nearly fifty 
per cent more light than Newcastle gas ? 

A. I should confine that estimate of the proportion of light to 



88 

the accurate passing of it through the burner, so as to produce 
the best effect of combustion. Within practical limits, the com- 
bustion of the cannel gas produces about fifty per cent more light 
than the same value of Newcastle gas. 

Q. (by the Chairman). When you speak of Newcastle gas, you 
consider that the gas made from Pictou coal is of about the same 
quality as that made from Newcastle coal ? 

A. The quality made from Pictou coal is very nearly that made 
from Newcastle coal ; I think it exceeds, by one or two candles, the 
value of Newcastle gas. The Newcastle gas supplied to the city 
of London for many years, remained constantly, almost, at thir- 
teen candles. Some of the measurements of the gas made from 
Pictou coal have been a little higher than that, and some have been 
quite as low. It is practical to make from Pictou coal a gas 
which, when burned as gas is burned at trials in London, will 
produce the light of 16 and 17 candles. I say it is practical to do 
that. I don't know how far it is done, but it can be done and has 
been done. 

Q. (by Mr. Stack pole). How do these lights differ in regard 
to their action upon colored or printed paper ? 

A. They differ somewhat. It is a good deal due to the color 
of the light produced in combustion. The color of the light from 
cannel gas more nearly approaches that of the light from the sun 
than the light from Newcastle gas does. 

Q. When cannel coal is intermixed with other coal, does a 
larger proportion of cannel coal increase the illuminating power 
of the gas ? 

A. I think there is always a definite ratio in which the mixture 
produces the best gas. That was the result of an extended series 
of experiments that I made myself: that certain proportions of 
the Pictou coal and certain proportions of the different cannel 
coals would produce the highest quality of gas. If the propor- 
tion of cannel coal was increased, of course it increased the cost 
of the gas, and there was no corresponding increase of illuminat- 
ing power. If it gained a moment, it was lost subsequently, in 
its not being an enduring gas. 

Q. What is that proportion — do you recollect ? 

A. I think with dry Pictou coal, of good quality, the propor- 
tion added of the highest quality of cannel ooal known, the 
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Albert, was only one-tenth. It was found sufficient to add one- 
tenth of the Albert for the production of gas, which, as ordinarily 
burned, would be 25 candles, but which, as corrected, and brought 
to the lowest possible illuminating power, was about 22 candles. 

Q. Do I understand you, that the addition of more cannel coal 
does not increase the illuminating power ? 

A. More would increase the illuminating power, and even 
carry it beyond that which would be economical as light, and 
produce a smoky flame ; but there is no corresponding increase 
of illuminating power. Doubling the amount of cannel coal would 
not produce a corresponding increase of light 

If with ten per cent we increase the amount of light from 17 
to 22 candles, we should not get a corresponding increase by the 
addition of another ten per cent as a permanent increase. 

Q. (by Mr. Hyde). Taking the cannel coal gas and the 
Newcastle coal gas, calling them at the same price, and using 
them as gas is ordinarily used for domestic purposes, what would 
be the relative gain ? 

A. The gain would be about fifty per cent. 

Q. For ordinary domestic purposes ? 

A. Yes, sir. One thousand feet of cannel gas would be equal 
in illuminating power, for ordinary domestic purposes, to 1,500 
feet of Newcastle ; in other words, the increase in the consump- 
tion of the poorer gas would be just about fifty per cent. 

Q. (by Mr. Hill). What would be the difference in cost ? 

A. There would be a little difference in the cost. I am not at 
this moment acquainted with the cost of coals ; but cannel coal 
used for this purpose has cost about double what Pictou coal 
costs. But cannel coal furnishes a larger amount of gas than the 
same amount of Pictou coal, so that a reduction from the increased 
price of the coal must be made, for the larger amount of gas ob- 
tained. I am not at present prepared to state the relative cost, 
for I do not know the cost of either of these coals. At the time 
these experiments were made, I think the price of Pictou coal 
was about |5£ a ton. 

Q. (by Mr. Stackpole). Can you get good illuminating gas 
without using some proportion of cannel coal ? 

A. You cannot get the highest quality of illuminating gas. 
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You can get a gas which answers for ordinary purposes, but the 
highest quality of gas can be made from cannel coal or its equiv- 
alent only. 

Q. Can cannel gas be manufactured and furnished as easily as 
Pictou coal gas ? 

A. It can be manufactured and furnished as easily. 

Q. Is there any valid reason why cannel gas, rich gas, should 
not constitute the whole supply for domestic consumption ? 

A. I know of no reason why it should not. 

Q. In your judgment, is a supply of Pictou coal gas alone 
advisable for a city like Boston? 

A. I can only state my own preference. That would be for 
the richer gas, or cannel gas ; and in the general application of 
gas it would be better. 

Q. Whether or not a supply of rich gas to a city like Boston 
would be a matter of economy to consumers ? 

A. That would follow, as a matter of course. 

Q. Is it true, that the cost of a rich gas like cannel gas, is not 
proportionately so much as the value of the increased light 
afforded ? 

A. That is true. 

Q. Are the expenses attending the distribution of the two 
kinds of gas the same or different, where an equal amount of light 
- is required ? 

A. The general expenses would be the same. The amount of 
illuminating material transmitted would be larger in the case of 
cannel gas, as a smaller volume of gas would be required to pro- 
duce the same illuminating power. 

We are compelled to keep in view the illuminating power. 

Q. That is to say, a smaller volume of gas produces the same 
amount of light ? 

A. Yes, sir. And the smaller amount of gas can be transmit- 
ted more economically than the larger. 

Q. Can you state any objection that exists to the use of cannel 
or rich gas ? 

A. I know of none. When the richness of gas is maintained 
between 20 and 25 candles, experience has proved that in most 
applications it is not only more illuminating, but more economical. 

Q. How would the kind of burner used affect the result? 

A. Generally speaking, the richer gases, such as cannel gas, 
require larger openings in the burner for combustion; but in 
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most of the arrangements for the combustion of all gases, the 
apparatus in use will answer for the consumption, economically, 
of caunel gas. 

Q. When stating the illuminating power of the gas consumed 
from a standard burner, can the community rely upon such state- 
ments as applying to the burners in use ? 

A. In stating the illuminating power of the gas, as restricted 
by law, we adopt what is termed the standard burner. That 
burner is adopted to produce the largest amount of light from the 
gas consumed from it The pressure then (which is a very im- 
portant element in the production of light, or in the economy of 
light) is also adapted so as to be most favorable to the combustion 
of the gas; and we then determine accurately, under the best 
conditions, the illuminating power; and that determination is 
always higher than the illuminating power as measured from the 
common apparatus in use ; it is always considerably higher. On 
the other hand, there are certain adaptations of burners which 
will carry the illuminating power still higher than the argand 
burner, which is the standard burner. I mean, that with certain 
particular adaptations, we can burn gas with a higher illuminating 
power than the standard burner chosen shows. But there is some 
ratio of difference between the higher result obtained in burning 
from the standard burner and the average consumption. 

I don't know what that difference is. But in the statement of 
the illuminating power according to the law, the number of can- 
dles, which is the measure, is somewhat larger than that which 
would be the result of estimating the power of the gas from the 
average of the burners used in our dwellings. 

Q. Then, if the gas is tested in a burner, and under the pres- 
sure best adapted to it, the number of candles that it is found to 
equal will be higher than the average ? 

A. That follows, of course, sir. The conditions are assumed to 
be the most favorable to the combustion of the gas, and therefore 
a higher illuminating power is obtained than the gas would pro- 
duce under the ordinary arrangements in dwellings. 

Q. Are not these so well adapted to bring out the illuminating 
power of the gas ? 

A. The gas is ordinarily burned, under all arrangements of that 
kind, under a higher pressure, which diminishes the illuminating 
power. 
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Q. Ib any such inspection of gas a fair test, in your judgment, 
of the average burning of the gas throughout the community ? 

A. It does not correspond to that average combustion and 
illuminating power as burned over the city. The average of the 
illuminating power will be lower than that which we obtain when 
we test the gas under the best possible conditions. 

Q. Can you state how much lower ? 

A. Considerably lower ; I cannot state now how much. 

Q. How in the matter of pressure, also ? 

A. The pressure affects the economy of burning very much 
indeed. The pressure under ordinary combustion in the city not 
only varies, but is very much greater than we use when we make 
experiments with accuracy. I think you will find the statement 
in the. English law exactly. 

Q. Gould a mode of testing gas be devised, or is such mode 
known, by which the value of gas, as consumed by the community 
generally, can be ascertained ? 

A. I think an approximation might be made. I don't think any 
accurate determination could be bad. 

Q. A better approximation might be made than the one under 
this statute . — or how is it ? 

A. I think if the kind of burner generally used, — that is, the 
larger average of burners, — could be known, a few experiments 
with those would determine the relation between the best arrange- 
ment and the one in common use, which would be a solution of 
the question. 

Q. (by Mr. Hyde). How often do burners in ordinary use need 
to be renewed ? 

A. I hardly know. If they are carefully attended to, they will 
last for a very long time without renewal. It is just a matter of 
care. In some situations, burners become injured rapidly, and in 
others they remain for many years in good condition. 

Adjourned to Wednesday evening at 7 o'clock. 

Wednesday, Nov. 21. 

The Committee met, according to adjournment. Mr. Jewell 

stated that one of his witnesses, Mr. John H. Blake, was about to 

start for Europe, and asked that the examination of Dr. Hayes 

might be suspended, to enable him to introduce the testimony of 
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Mr. Blake. The Committee assenting, Mr. Blake was called and 
examined. 

TESTIMONY OF JOHN H. BLAKE. 

Q. (by Mr. Jewell). Won't you state how long since you first 
became acquainted with Gas Companies and what your experi- 
ence in the manufacture of gas has been ? 

A. It is some thirty years since I was first interested in the 
manufacture of gas in this country. I had for several years the 
charge of the Boston Gas Works, and subsequently constructed 
gas works in various cities, and have been also employed as con- 
sulting engineer. 

Q. State what your experience has been, and means of knowl- 
edge as to gas works in foreign countries and in this country. 

A. I have visited many in this country and many abroad, in 
England, Scotland, and on the Continent. 

Q. How long is it since your connection with the Boston Gas 
Light Company ceased ? 

A. My impression is about 1847, but my memory of dates is 
not precise. 

Q. You are not a stockholder in the Boston Gas Light Com- 
pany ? 

A. I am not, sir. 

Q. And have not been for many years ? 

A. I have not been since my connection with the Company ter- 
minated. 

Q. Will you describe the condition of the Boston Gas Light 
Company's works at the time you left, in 1847 or 1848? 

A. They were in very good condition, but small compared with 
what they are now. 

Q. Have you to-day visited the Boston Gas Light Company's 
works ? 

A. 1 have been through the works to-day. 

Q. Will you state to the Committee their comparative extent 
and condition ? 

A. The works are in excellent condition, and compare favorably 
with the majority (I was going to say average) of the works that 
I have known both in this country and abroad. 

Q. Did you examine them sufficiently to be able to state to the 
Committee whether or not these works contain all the modern 
improvements and perfected machinery common in gas works? 

12 
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A. I think they do, sir. 

Q. In regard to their apparatus for the purification, measure- 
ment, and storing of the gas ? 

A. It seemed to me to be ample and perfect. 

Q. Did you examine the gas as to its purification? 

A. I did, sir. 

Q. How did you find it, sir? 

A. I found it to be very pure. 

Q. To your knowledge, was there any preparation on their part 
for your visit. That is, was the Gas Company aware of your 
visit to-day? 

A. Not to my knowledge. It would be very difficult to change 
the works. 

Q. Did you also test the illuminating power? 

A. I tried the illuminating power with the photometer. 

Q. What photometer did you use? 

A. Bunsen's. The one I found at the works. 

Q. And what was the illuminating power of the gas? 

A. Twenty-one candles. What is called twenty-one candle gas. 

Q. Is Bunsen's photometer the best that is used now? 

A. I think it is. 

Q. It is the common standard photometer used everywhere, is 
it not ? 

A. It is in general use everywhere. I believe I may say it 
has been generally adopted by all Gas Light Companies. 

Q. As well in this country as abroad ? 

A. Yes, sir. 

Q. Will you state to the Committee whether you examined 
the tickets showing the kinds and quantity of coal used from day 
to day recently ? 

A. I did : made a hasty examination. 

Q. What, if you recollect, did you find the coal used by the 
Gas Company from day to day to be ? 

A. Pictou coal, Albert coal, in small quantities, and another 
kind of coal the name of which has slipped my mind at this 
moment. 

Q. Lingan coal ? 

A. Lingan coal : in the proportion, I think, of about 60 parts 
of Pictou, 60 of Lingan, and 7 to 10 of Albert. 

Q. How does the Pictou coal compare with the Newcastle coal 
Jn the production of gas ? 
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A. No better gas can be made than can be made from Pic- 
ton coal, — Pictou coal alone; bnt the yield is small compared 
with that of many other kinds of coal. 

Q. Will yon explain a little more fully your views in regard to 
the quality of the gas made from Pictou coal, as compared with 
other coals? 

A. Pictou coal alone does not yield what is called a rich gas. It 
yields a gas, which, tested by the photometer, would be called 
about a seventeen candle gas, provided that the quantity obtained 
is not too large — provided that the coal is not continued too long 
in the retorts, or, what amounts to the same thing, that the charges 
put into the retorts for a given number of hours are not too 
small. The light from gas obtained from Pictou coal alone is 
pleasant, diffusible, and, as I said before, about seventeen candle 
gas. It is a pleasant and agreeable light. I have made hundreds 
of thousands of feet from Pictou coal alone, and given entire satis- 
faction ; never had a complaint. 

Q. Do you know the difference between the productive power 
of the Newcastle coal and Pictou coal ; that is, whether the Pic- 
tou is or is not somewhat better than the Newcastle ? 

A. The Newcastle yielded morq per pound or per ton than the 
Pictou at the time that I knew the Pictou coal. The mines vary. 
The character of the coal may vary. I cannot speak of what 
Pictou coal may be to-day. 

Q. Do you know the comparative value of the Lingan and Pic- 
tou coals? 

A. I do not. 

Q. Assuming that the Lingan and Pictou are equally valuable, 
what is the effect of the introduction of from seven to ten per 
cent of Albert coal in connection with them ? 

A. It would increase the specific gravity, and increase the 
amount of light given by a given quantity of gas. 

Q. Increase the illuminating power as tested by the photometer ? 

A. Increase the illuminating power as tested by the photometer, 
ordinarily. 

Q. Would you call the gas you saw produced to-day, from the 
materials from which it was produced, Newcastle gas or Cannel 
gas ? that is, would it approach more nearly to one or the other ? 

A. It would approach more nearly to what is known in England 
as Cannel coal gas. It is a rich gas. My objection to it would 
be that it is too rich. 
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Q. Will you explain that remark to the Committee, sir ? 

A. I do not know that I can better explain it than by a compar- 
ison between the light from coal oil in a lamp, or camphene, as 
compared with the light from a gas burner. The light from the 
camphene lamp is an intense light, a very strong light, and side 
by side with the gas light, will cast a stronger shadow upon the 
wall than the gas light; but at a distance of thirty or forty feet, 
if the trial is made, it will be found that the gas light casts the 
strongest shadow. It is an intense light, near to, but does not 
light up a large apartment so well as a more diffusible light. 

Gas which has the greatest specific gravity approaches more 
nearly to the coal oil or camphene lamp ; gas of a less specific 
gravity gives a light which is more diffusible — lights up an apart- 
ment better. 

Q. (by the Chairman). What do you term a camphene light? 
What is the material that you burn ? 

A. The article sold as camphene was oil of turpentine with 
alcohol. The varieties of oil which are in the market, derived 
from both the destructive distillation of coal and from oil wells, 
as they are termed, approach very nearly to the camphene oil, 
so called, which was in the market some ten or fifteen years ago — 
liquid hydro-carbon. 

Q. It is not in use now at all ? 

A. The coal oil is in use, and gives a light very similar. 

Q. I know that) but camphene is not in use, is it ? 

A. I think not. 

Q. (by Mr. Jewell). Are you acquainted with the means of dis- 
tributing and storing gas employed by the Boston Gas Light Co.? 

A. I am, sir. 

Q. Will you state, then, their adaptedness and capacity for the 
supply of such a city as Boston ? 

A. The gas-holders are located in different parts of the city. 
They are ample at the present time, and they serve to equalize 
the pressure. 

Q. State whether it would be practicable to equalize the pres- 
sure, if the gas was distributed over a distance of four, five, or 
six miles, without gas-holders at various points. 

A. Only by very large mains. Possible, but not practicable. 

Q. Are you sufficiently acquainted with the gas produced in 
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this State by the various corporations, to compare them as to 
quality with the gas produced by the Boston Gas Light Co.? 

A. I have not examined of late years the gases produced by 
the various cities excepting by observation — by the eye. 

Q. Comparing them in that way, what is the character of the 
Boston gas ? 

A. The only objection I have to make to the gas produced by 
the Boston Gas Light Company is, that it is too dense. I think it 
would give better satisfaction if it was a less dense gas. 

Q. About what degree of illuminating power ? 

A. Instead of 21 or 22 candle gas, to use the ordinary phrase, 
which is generally understood, if it were 17, possibly 18, — but 
17, 1 think, would give better satisfaction than 21 or more; and 
for the reason which I have just given; and also because a rich 
gas, so termed, is liable to smoke ; when currents of air are pro- 
duced by opening and closing the doors of an apartment, a portion 
of the gas escapes unconsumed, carbon is given off, and the light 
smokes. 

Q. Do you know of any other gas company in the United States 
that tries to make gas of as high a value as the Boston Gas Light 
Co.? 

A. I do not. 

Q. Do you know of any gas company in the United States that 
uses as rich materials ? 

A. I know of no company now using the Albert coal, which 
gives a very rich gas. 

Q. Are there any to your knowledge that use Cannel coal ? 

A. I really ought not to answer that question, because I do not 
know whether they do or do not. Those with which I am ac- 
quainted are not using Cannel coal. 

Q. Is it not a fact that substantially the whole gas of New 
England is produced from Pictou coal, or coal equivalent to that ? 

A. I can't say to-day that such is the case. It was so when I 
had knowledge of it. 

Q. (by Mr. Curtis). Can you state whether the transmission of 
gas through a long main, of whatever size, four or five miles from 
one main gas-holder, has any effect upon its illuminating power ? 

A. It would depend upon the gas itself — upon the material 
from which it was produced. Some gases are liable to condensa- 
tion, taking on the liquid form. 
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Q. (by Mr. Jewell). Are you aware of any location in the vicini- 
ty of Boston as favorable for the establishment of gas works like 
those necessary to illuminate this city as that occupied by the 
Boston Gas Light Co.? 

A. I know of none, unless it be what is called Roxbury Point. 
The Boston Gas Works are well situated for drainage, and they 
have the advantage of deep water, which is a matter of very 
great importance, that the coal, which is the great article of con- 
sumption, may be landed near the works, from vessels of various 
draught, large and small. 

Q. Could vessels of large size go to Roxbury Point and deliver 
cargoes ? 

A. No, sir. The present situation of the Boston Company's 
works have that advantage over works situated at the place 
which I designate. 

Q. Are not the flats in the vicinity of Roxbury Point left en- 
tirely exposed at low water? 

A. The flats are. The channel, I believe, is always navigable. 

Q. Would not, in your judgment, the drainage from works like 
the Boston Gas Light Co.'s Works become a nuisance to the peo- 
ple at the South End, if it was allowed to flow in at high water, 
and diffuse itself over the flats, and so be exposed at low tide ? 

A. Unquestionably they would, if they were allowed to escape, 
not utilized. 

Q. With regard to the construction of gas works, state whether 
in your opinion it would be practicable to construct works for the 
supply of the city of Boston at any thing like the present cost of 
the Boston Gas WorkB. 

A. I should say that it would cost at the present time full fifty 
per cent more than those works have cost. 

Q. With regard to the economical management of works like 
these, how would the management by the city compare with the 
management by a private corporation, in your opinion ? 

A. I have no doubt that they would be more economically 
managed by a private corporation than by the city government. 

Q. Taking into consideration the cost of the works, the outlay 
for their construction, and all the other items of cost, state wheth- 
er, in your judgment, gas could be manufactured by the city of 
Boston itself and delivered to the citizens, cheaper than gas is 
now delivered by the Boston Gas Light Co. 

A. No, sir. 
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Q. How does the present cost of gas to the city of Boston 
compare with the cost of gas in other towns in New England and 
in this conn try ? 

A. It is less than in the majority of cities and towns, not only 
in New England, but throughout the United States, even includ- 
ing those where they have coal at their doors — at hand. 

Q. Do you know the present price of gas at Pittsburg, in 
Pennsylvania ? 

A. I have heard the price. 

Q. Do you know the cost of coal at Pittsburg? 

A. I do not now. I have known the time when it was only a 
few cents a bushel. To-day, I cannot say I know the price. 

Cross-examined by Mr. Stackpole. 

Q. Did you go down to the gas works and make an examina- 
tion this morning at the request of the Company, expressly for 
the purposes of this hearing ? 

A. I went at the request of the Company's solicitor, much 
against my own will. 

Q. And he told you it was for the purpose of this hearing, so 
that you could come here and testify ? 

A. He requested me to come here and testify, and to go and 
see the works. I went there that I might answer understand- 
ing^. 

Q. I understand you to say that the Company have all the 
latest improvements, so as to make gas in the most economical 
way? 

A. I did not say so. 

Q. Is that so or not ? 

A. I think they have, essentially. 

Q. And from the fact that coal is brought directly to their 
wharves, they get it with as little expense for freight as they 
could at any place in the city, I suppose ? 

A. I think so. 

Q. What gas companies are you connected with ? 

A. I am President of the Lawrence Gas Light Co. 

Q. Are you connected with any other company ? 

A. The Cambridge. 

Q. President of the Cambridge ? 

A. Also. 
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Q. Any other company ? 

A. No other,' at the present time? 

Q. Are yon a stockholder in either of those companies ? 

A. I am. 

Q. When you tried this gas at the gas works, it was directly 
from the works ? 

A. The gas came immediately from the works. 

Q. And it was warm ? 

A. Not cold. 

Q. It was not at the same temperature that it is when de- 
livered throughout the city ? 

A. I should think it might be a few degrees warmer. 

Q. What burner did you use in ascertaining the illuminating 
power? 

A. The common argand burner. 

Q. And what pressure ? 

A. I did not observe the pressure. 

Q. Do you remember the height of the chimney ? 

A. I did not measure it, but it was the ordinary glass chimney, 
6J or 7 inches perhaps. 

Q. Does Pictou coal make as good gas as Gannel gas ? 

A. That depends upon circumstances. It yields a much less 
quantity. When a charge of coal is placed in the retort, the first 
product which comes off is inferior ; say the first half hour, it is 
inferior to that which follows ; and towards the latter part of the 
four hours, which is the usual time that the coal remains in the 
retort, having obtained its maximum of richness, it then yields 
gas of an inferior quality. Of course, the whole is mixed to- 
gether in the gas-holder. 

Q. Taking the average quality of Pictou coal by itself, what 
degree of illuminating power will it yield ? 

A. It depends upon the length of time, or what amounts to 
the same thing, the quantity of coal that is put into the retort as 
a charge, and the temperature of the retort. Under the best cir- 
cumstances, it will yield gas of about what is termed seventeen 
candle power. It can be made to do that. 

Q. What is the average ? 

A. That is a question which I cannot answer. 

Q. What is the lowest, to your knowledge ? 

A. Oh, I have known it to be less than one. 

Q. You cannot give the average ? 
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A. Let me explain. Occasionally it is the case, on a Sunday, 
when the consumption is small, that the retorts do not require to 
have their contents withdrawn, and a new charge of coal put in ; 
the gas-holders are full. Now, I have known it to be the case 
that the workmen would not withdraw their charges, leaving it 
for the morning watch, who came on at six o'clock, to draw those 
charges : and during those latter hours, the gas which has been 
generated by the coal and which has gone into the gas-holder and 
mixed with the other gas, has scarcely had any illuminating 
power at all. I have, in my own experience, occasionally found, 
on Monday, that the gas was of an inferior quality, and in seeking 
to know why it was so, I have discovered that neglect on the 
part of the workmen ; and I have tested such gas in experiments 
which I have made, keeping in a charge for twelve hours, and 
ascertaining the quantity of gas generated during each one of 
those twelve hours, when four hours would be sufficient, drawn 
off each hour a portion of that gas, and found that that generated 
during the latter part of the time had scarcely any illuminating 
power. 

Q. Seventeen candles is the highest yield that you have ever 
known of Pictou coal by itself is it ? 

A. I have never known it higher than that. 

Q. And that is rather unusually high, is it not ? 

A. Not with care. 

Q. I mean to say that it is higher than the usual run of Pictou 
gas ordinarily made ? 

A. I think it is. 

Q. You said, if I understood you right, that you had not 
known so much of Pictou coal of late years ? 

A. That is so. 

Q. How long since you have had experience of Pictou coal ? 

A. Perhaps ten years. 

Q. Then you testify with regard to Pictou coal as it was ten 
years ago ? 

A. As it was ten years ago. Then the mines yielded a coal 
remarkable for its uniformity; what it is to-day I cannot say. 
But of all the coals that I have ever examined, the Pictou 
mines have yielded the most uniform quality. 

Q. When you spoke of the gas of the city of Boston as too 
rich, I suppose you referred to the gas as you saw it to-day — 
twenty-one candle gas ? 

18 
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A. I refer to it from my own observation in years past. I 
should prefer it, for my own use, of less specific gravity. 

Q. Well, how many years past ? 

A. Ten or twelve. 

Q. To come directly to the gas made to-day, I want to ask 
particularly whether you say it is too rich when it comes up to 
twenty-one candles ? 

A. I prefer gas of about seventeen, as I remarked before. I 
would willingly pay more for gas of what iB termed seventeen 
candle power, than twenty-one or twenty-two. 

Q. But at the same time, the twenty-two candle gas would 
give the greatest expanse of light? 

A. Near to, but not at a distance. 

Q. Well, how about thirty candle gas, compared with seven- 
teen? 

A. I should not want it at all, at any price. 

Q. There are two classes of gas in England distinctly recog- 
nized ? 

A. Distinctly. 

Q. And the richer people use the Cannel gas, don't they? 

A. I think they do. 

Q. And Newcastle gas is confined to lighting the houses of 
the poorer classes, and to lighting large halls ? 

A. So far as my knowledge and experience goes, in dwelling- 
houses in England, wax candles are used. 

Q. I suppose that is among people who are wealthy ? 

A. The very richest class. 

Q. I mean to say, that among the middling class, who can 
afford to use gas, the Newcastle gas is used? 

A. Among the middling class, they use the Newcastle gas. 

Q. And there the Cannel gas costs more than the Newcastle 
gas does? 

A. It commands a higher price. 

Q. In regard to the length of mains do you recollect the length 
of mains in the city of Philadelphia ? 

A. I do not. 

Q. Do you recollect the length of the mains in Manchester or 
Liverpool, England ? 

A. No, sir, I have no recollection. 

Q. Is not the gas carried through those mains over a distance 
of four miles ? 
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A. I can't say : it is not improbable. 

Q. And in Paris ? 

A. In Paris, it is carried a long distance. 

Q. And there are no gas-holders in the city are there ? 

A. Yes, sir. 

Q. The gas is carried through the mains a distance of four or 
five miles ? 

A. Oh, yes, there is no difficulty about carrying it. 

Q. In our gas-holders in Boston, is the gas coming in at the 
same time it is going out ? 

A. Well, generally, it is passing in during the twenty-four 
hours in some cases, and the gas is passing out five or six hours. 

Q. And it is coming in during those five or six hours ? 

A. It sometimes is flowing in. 

Q. Is it not generally ? 

A. No, sir. 

Q. Well, how about a majority of the time ? 

A. I think during the hours when the gas is lighted, that it 
will be found that all the gas-holders in the city are falling ; the 
gas is passing out ; more passing out than passing in. 

Q. What I want to find out is, if it is not going in and out at 
the same time ; not whether the amount there is decreasing or 
not, but whether there is not a supply of gas coming in from one 
pipe and gas going out at another. 

A. I should think not, during the hours of burning, except- 
ing in the early part of the evening, when few burners are 
lighted, and the latter part of the evening, when also few are 
lighted. 

Q. How is that arranged ? Is there any special arrangement 
made so that the gas cannot go in ? 

A. No. 

Q. Why should not the gas coming through the regular mains 
flow into the holders during those five or six hours ? What is to 
prevent it? 

A. If it is consumed before it gets there, it cannot enter. If a 
stream of water passing through a pipe leading to a reservoir is 
tapped all along on the way, and the full capacity of that pipe 
drawn off, none will enter the reservoir. 

Q. I am aware of that, but I am asking as a matter of fact, not 
as a matter of principle. As a matter of fact, whether you know 
or not. 
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A. As a matter of fact, I cannot say. There are no means of 
knowing that. 

Q. When you say that no Company makes better gas than the 
Boston Company — 

Witness. I think I did not say that. Richer, and by richer, I 
mean what is ordinarily understood by that term ; a gas of high 
specific gravity. 

Q. Does no company in the United States make as rich a gas 
as the Boston Company ? 

A. I cannot say. 

Q. Are you acquainted with the material that is used in the 
gas companies in the United States, so that you can say whether 
other companies do not use as rich material ? 

A. Not to-day. 

Q. When you say that the company can supply gas cheaper 
than the city, do you take into that calculation the profits of the 
company also ? 

A. I do. 

Q. Then you think the company could make its profits and sup- 
ply gas cheaper than the city, do you, the city supplying at cost ? 

A. Not if the city had the same advantages. 

Q. Suppose the city had the same advantages? 

A. Of course they could. 

Q. For instance: suppose the city were to buy out the Gas 
Company, and take its works, could not the city supply the citi- 
zens with gas at a less rate than the company ? 

A. They might be content with two per cent on the invest- 
ment, but no corporation would be content with so small a per 
centage on their investment, and in that way, the city might sup- 
ply the citizens more cheaply. 

Q. Then you supposed, in that answer, that the city were to go 
to work and erect their works at the present time, and bring them 
into competition with the existing company? 

A. If they had to build their works at the present time, I think 
they would cost them fifty per cent, more than the present works 
have cost the Boston Gas Light Co. I think there is that differ- 
ence in the cost of the materials. 

Q. But if the city went on for a number of years making its 
gas and supplying it to citizens, after a while they could supply 
it more cheaply, couldn't they, supplying it at the minimum cost? 

A. If they paid six per cent, for their money, and the present 
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Gas Light Co. divided ten per cent, and would not be satisfied 
with less than ten per cent., that would be a difference in favor 
of the citizens of four per cent. 

Q. Do you know what gas costs to-day in Cincinnati and St. 
Louis? 

A. I don't know what gas costs to-day in any city in the Union 
scarcely. 

Q. Do you know what the price of coal in those Western 
cities is ? 

A. I do not. 

Q. Is not the compactness of a city an element in cheapening 
the supply ? 

A. A very important one. The more dense the population, the 
more cheaply it can be supplied. 

Q. Do you know of any city in the United States which is sup- 
plied by a single company which is more compactly built than 
Boston ? 

A. Not one. 

Q. Do you know what kinds of gas are supplied in Manchester, 
England, or Liverpool ? 

A. Not to-day. It is some years since I was in those cities. 
Not since 1858. 

Q. Do you know what the prices are ? 

A. I do not. 

Q. Have you made any special examination into the expenses 
of the Boston Gas Light Co., so that you can speak specially in 
regard to that ? 

A. I have not, sir. 

Q. You don't know what profit they have made ? 

A. I have had no connection with the company for very many 
years, and know to-day nothing, I may say, about their affairs. I 
have no interest in the company. 

Q. (by the Chairman). I understood you to say it was thirty 
years since you had any thing to do with the management of the 
Boston gas works ? 

A. No, sir. I said it was thirty years since I had first been 
interested in the subject of gas works. 

Q. You say the works of the Boston Gas Light Company com- 
pare favorably with any works you have ever seen ? 

A. No, sir, with the majority. 
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Q. How many years is it since yon have made the examination 
of any in Europe? 

A. In 1858. 

Q. Did yon make a thorough examination of them ? 

A. I did of some, particularly the works in London, I visited 
them all. 

Q. Did yon take any pains to find oat the modern improve- 
ments when yon were there ? 

A. I made it my special business for a time. 

Q. You were then interested in gas works ? 

A. I was. 

Q. If Pictou coal makes too rich a gas, why do you mix Cannel 
coal and Albert coal with it ? 

A. Pictou coal does not make too rich a gas. 

Q. I thought yon made the remark that gas was too rich made 
from Pictou coal ? 

A. No, sir. I said I thought the gas made by the Boston Gas 
Light Co., as I had observed it for some years past, would give 
better satisfaction if not so rich. 

Q. And you say the gas is too rich ? 

A. I deem it so. 

Q. Then why mix Albert coal with the Pictou ? 

A. I cannot answer that question. I do not mix Albert coal 
with it. 

Q. From what do you manufacture your gas in your works ? 

A. We use no Albert coal in the works in which I am interested. 

Q. What kind of coal ? 

A. Pictou and Cannel — mainly Pictou. 

Q. Why do you mix any Cannel with it ? 

A. The Superintendent of the works thinks it gives better 
satisfaction. That is a matter of opinion. But a larger quantity 
of gas can be produced in a given time, and there are times when 
the demand is great, and it is desirable to have on hand a quality 
of coal which will produce it more rapidly. We therefore have 
always been in the habit of keeping on hand Cannel coal, so that 
when there was liability of a deficient supply, we could increase 
the production in a given time. 

Q. Do you not find it necessary to mix a larger percentage of 
Cannel coal with Pictou coal in the Winter than in the Summer? 

A. The demand is greater in Winter than in Summer. 

Q. But is that the reason ? 
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A. I think it is. 

Q. Do you not find it necessary, in excessively cold weather, to 
mix Cannel coal with Pictou coal in order to get a quality of gas 
that will suit your customers ? 

A. I have lighted this city with Pictou coal gas, as I before re- 
marked, and given entire satisfaction — had no complaint 

Q. What season of the year? 

A. During the entire Winter. 

Q. (by Mr. Stackpole). Will you state the date? 
A. I cannot state the date. 
Q. Well, as near as possible ? 

A. 1 think it was the Winter of 1846, or '46, but without my 
note-book I cannot say. 

Q. (by the Chairman). Is it not more desirable to burn a rich 
gas in your house — that is, rich gas made from Oannel coal — 
than gas made from Pictou coal, as regards the health of your 
family, and as regards the effect upon your furniture, silver ware, 
Ac? 

A. Of the two, if I must have my house supplied with one or 
the other, I should prefer a gas made entirely from Pictou to one 
made entirely from Cannel coal. 

Q. In your factory, would yon not manufacture your gas alto- 
gether from Cannel ooal, if it cost no more than Pictou ? 

A. I should not. 

Q. If Cannel coal yields gas of from 25 to 30 candles, and Pictou 
gas of only 12 or 15, would it not be for your advantage as a cor- 
poration to use Cannel coal instead of Pictou? 

A. No, sir ; the advantage to the corporation would be in pro- 
ducing the lightest gas that would give satisfection to their cus- 
tomers. 

Q. If you burn a very rich gas made from Cannel coal, can you 
not burn it under a very much less pressure than you are obliged 
to burn Pictou gas ? 

A. That is so. 

Q. And you burn less ? 

A. The richer the gas, the less is consumed. 

Q. And you get a better light also ? 

A. Under the same pressure, with the same orifice, the rich gas 
consumes less. 
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Q. What is the difference in cost to the consumer between gas 
under a half inch pressure and under two and a half inches ? 

A. I cannot answer that question, but every consumer has it 
in his power to burn under any pressure that he pleases. The 
difference I cannot state. 

Q. You have no knowledge ? 

A. No knowledge. But it is more economical to burn under 
the diminished pressure than under the increased pressure. 

Q. Does it cost more to burn gas in the upper rooms of a house 
than it does in the basement ? 

A. I really do not know how to answer that question. 

Q. Have you any knowledge what the increase of consumption 
is with the increase of pressure ? 

A. It is very large. 

Q. Well, what is the increase for every ten feet of ascent — 
going up from the basement of a building to the upper rooms ? 

A. I have never experimented on the subject, and have no means 
of answering the question. 

Q. You are President of two Gas Companies, are you? 

A. Yes, sir. 

Q. (by Mr. Stackpole). Do you know why the Bank of England 
uses Gannel gas only ? 

A. I did not know that they did. 

Q. Do you know whether the city of London adds volatile oil to 
the Newcastle gas in their street lamps ? 

A. I know that it is so in some places, but exactly where I can- 
not state. 

Q. Do you know what the reason is ? 

A. The object is, to have the gas, as it passes over this liquid 
hydro-carbon, take up a portion of it, and give increased light. 

Q. It makes it richer, does it not? 

A. Of course it makes it richer. It has the vapor of the hydro- 
carbon. 

Q. So that the street lamps diffuse more light ? 

A. No, sir; they approach more nearly to the coal oil lamp. 
They give more light near by, but they do not diffuse more light 
at a distance. 

Q. (by the Chairman). Can you tell me why the wealthy classes 
in England prefer to use gas made from Cannel coal rather than 
from Newcastle ? 
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A* I do Dot know the feet. 

Q. There are two kinds manufactured there. The cheaper kind 
is used in the manufacture of small wares, <fcc., the lighting of 
large halls, and among the middling-interest class. Why is it that 
the wealthy class use this higher cost gas ? 

A. In England, until within late years, there has not been near 
so much attention paid to the purification of the gas as in this 
country ; and the reason why it has not been more generally in- 
troduced into dwelling-houses has been because it was not thor- 
oughly purified. The poor coals which have been used in England 
for making gas, contain sulphuret of iron in large quantities, and 
the gas resulting is highly charged with sulphurous acid, or sul- 
phuret of ammonia — a bad smelling gas. The Cannel coal is nearly 
free from iron pyrites, and the product of its destructive distilla- 
tion contains but little of the sulphurous acid. 

Q. Are not the two kinds of gases regulated in their quality by 
Parliamentary law? 

A. Yes, sir. 

Q. And they must be of that standard quality or else the com- 
panies are subject to fine ? 

A. Yes, sir. The gas from Cannel coal is of a higher illuminat- 
ing power than that from Newcastle coal. 

Q. Have you any knowledge of the gas works in the city of 
New York? 

A. I have been familiar with all the gas works in the city of 
New York, but not very recently. 

Q. How many years ago ? 

A. It is five or six years since I visited the New York works, 
the Manhattan works, and the Brooklyn works. 

Q. You have no knowledge of any improvements they have intro-' 
duced there over the works here in Boston ? 

A. The introduction of clay retorts as a substitute for iron is 
deemed by some to be an improvement, and by others not. There 
are differences of opinion on the subject. 

Q. Which would you introduce to-day if you were going to build 
new works ? 

A. It would depend upon where I was going to build the works. 

Q. Say in Boston or New York. 

A. In Boston to-day, with the high cost of fuel, I think I should 
introduce iron retorts, but if I was where fuel was cheap, I should 
by all means use clay retorts. 

14 
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Q. In which of the two cities is coal the cheapest, in Boston or 
New York? 

A. About the same. 

Q. Is it not cheaper in Boston than New York ? 

A. I should think not. 

Q. Have you any knowledge on the subject ? 

A. I have not ; but I see no reason why it should be cheaper in 
Boston than New York. 

Q. (by Mr. Jewell). Are there any companies in London that 
make Cannel coal gas except the Western and Chartered Com- 
panies — two out of the thirteen companies in that city ? 

A. I cannot answer for to-day. At the time I was there, I think 
there were only two companies using Cannel coal in the production 
of gas. 

Q. Can anybody use Cannel gas unless it is made in his district, 
whether noble or simple ? 

A. Of course not, if it is not supplied within his district. 

Q. (by the Chairman). What quantity of coke do you obtain 
from a ton of coal ? 

A. Well, sir, formerly, when I had charge of the Boston Gas 
Works, from a chaldron of thirty-six bushels, the average was about 
forty-five bushels of coke. 

Q. What quantity of coal tar do you obtain now from a chaldron 
of coal ? 

A. I cannot answer the question. 

Q. Coal tar is now an article that is sold in the market ; there 
is a regular price for it, is there not ? 

A. It is now, I think, an article in demand. Formerly it was 
difficult to get rid of it at any price. 

Q. Thrown away entirely, was it not ? 

A. A good deal. 

Q. Do you know what its value is now by the barrel ? 

A. I do not. 

Q. Does not your company sell it ? 

A. We do. 

Q. As President of the Company, have you not seen any re- 
turns of what they get for it ? 

A. I have not. I have seen the annual and semi-annual reports, 
giving the general results, but not the details. 
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Q. Is there not about as much obtained from the sale of the 
coke and coal tar as the coal costs per ton or chaldron ? 

A. It used to be so ; and in some places, the coke has a greater 
value than the coal, — the Western cities, for example, where 
coke is an article in demand, and where coal is very cheap. 

Q. (by Mr. Jewell). Will you give to the Committee the pro- 
portion which the cost of the coal bears to the total cost of the 
production of a thousand feet of gas ? 

A. Not counting interest on the capital invested, but simply 
the cost of the gas, including labor, etc., about one half. 

Q. Did you ever know a gas company where the sales of coke 
and tar half equalled, or any thing like it, the cost of the coal ? 

A. No, sir ; because they consume their coke in the production 
of the gas. 

Q. (by the Chairman). What percentage of it ? 

A. That depends upon the works. The best result I have ever 
known has been the consumption of £| of the product. 

Q. How is it that they sell so much in the market ? 

A. They consume || ; they have the balance for sale. But I 
think there are not many gas works where the consumption is so 
small as ff of the product of coke. This coke is burned under 
the retorts for the purpose of decomposing the coal of course. 

Q. You are speaking of the production of gas in iron re- 
torts? 

A. I was not. I had in view a combination of clay and iron, 
where the greatest economy of fuel that I have ever known was 
obtained. The clay retorts were first heated, and then the gases 
were passed over the iron retorts situated above them. 

Q. Ordinarily, the consumption of coke is much greater than 
£| for the production of gas ? 

A. Very much greater. 

Q. With clay retorts alone, how would it be ? 

A. With clay retorts alone it would be very much larger than 
with iron. And the reason why the cost of fuel is an important 
matter to consider is because, with the clay retorts, a portion of 
them have all the time to be exposed to a current of air, to burn 
out the deposit of carbon which is formed upon them. They fill 
up with hard carbon, and hence are rendered useless until this is 
removed — burned away. There is, therefore, a heavy expense 
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for fuel in keeping up the retorts which are not in use — burning 
out the deposit of carbon on the inside. 

Q. (by the Chairman). Where the pipes are too small for the 
delivery of the gas consumed, it must be given under a higher 
pressure than it would have to be if the pipes were sufficiently 
large ? 

A. Certainly. 

Q. Does it not cost the consumer more for his gas where the 
pressure is so great in consequence of that ? 

A. Yes, sir. 

Q. How much percentage more, supposing you go from half 
an inch pressure to two and a half inches ? 

A. I should think it might be ten per cent more. That is guess 
work however. 

Q. Where the mains were put down twenty years ago, in a city 
like Boston, which has increased largely in population, the mains 
should be removed and replaced by larger ones, to secure an eco- 
nomical destribution of the gas, should they not? 

A. Unless the gas-holders are distributed over the city. That 
would answer the same purpose as increasing the size of the 
mains. 

Q. Where the supply of gas is given at a great pressure, for 
instance, two, two and a half or three inches, what is the waste in 
consequence of that great pressure ? 

A. That depends upon the individual who is consuming it. 

Q. What is the waste of the gas from leakage in the mains ? 

A. None, if the mains are in good order. 

Q. Do you never make any account of wastage or leakage in 
your companies ? 

A. I never have counted it at any thing, excepting when a main 
broke. The detection of a small escape of gas is so easy that 
there is no excuse for wasting it by leakage. 

Q. It was testified at the State House a year or two ago, by 
three gas men, that the wastage was from 20 to 25 per cent in 
every company. 

A. It is an impossibility. I have detected in riding through a 
street, a leak in a main, have had workmen dig down to it, and 
upon lighting it, it did not give a blaze larger than a common 
candle, the escape being not more than at the rate of a foot an 
hour. I have detected such a leak in passing through a street. 
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Q. You make no calculation for wastage in the corporations you 
manage ? 

A. Not from leakage of gas. There is a condensation. There 
is a difference between the record of the station meter, so termed, 
and the record of the consumers' meters. As a general thing, when 
measured at the works, it is measured at a higher temperature 
than when it is delivered to the consumer. There is, therefore, a 
contraction from reduction of temperature, and there is more or 
less carburetted hydrogen that takes on the liquid form. 

Q. (by Mr. Stackpole). Do you know what, of late years, the 
London Gas Light Companies have allowed for leakage ? 

A. I do not, sir. I know that is a phrase that is very often 
used among gas companies, but it always seemed to me to be a 
very improper phrase to use, as a very small escape is easily 
detected. 

Q. Speaking of the leakage of London gas, the Gas Light 
Journal, published last June, says the leakage has been reduced 
to ten per cent. What do you say to that ? 

A. The word " leakage " is one I should not use at all. I deem 
it to be an improper phrase. 
Q. What does it mean ? 

A. It means the difference between the record of the station 
meter and the record of the consumers' meters. 

Q. Then in your answers to the Chairman, you have used the 
word " leakage " in its proper sense, as you regard it and not in 
the common acceptation of the term ? 

A. The difference between the amount measured as having 
been made and the amount measured as having been sold. Un- 
questionably, there are places where gas is used without the 
knowledge of the company. I have known many such cases. 
The article is consumed ; somebody has the benefit of it without 
paying for it. That might be called a leakage, but it is not an 
escape of gas into the atmosphere; it is not a waste. 

Q. (by the Chairman). Where a gas pipe passes in the street, 
ornamental trees will be killed by the gas, frequently. If there 
was no leakage, what would kill the trees? 

A. The leakage, in those cases. That is wastage, but nothing 
like ten per cent, or thirty per cent, as you speak of. That is 
absurd. I have known cases where, from a break, a very large 
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leak would take place, but it is immediately known and reme- 
died. 

Q. (by Mr. Jewell). By the term " leakage/ 1 you understand 
condensation, leakage, stealings, and all other losses of gas be- 
tween the place of manufacture and the place of consumptiou? 

A. That is it 

Q. All gas unaccounted for? 

A. All gas unaccounted for. 

Q. (by Mr. Stackpole). Have you ever known it to equal twenty 
per cent? 

A. I have not. 

Q. You stated the proportion that the cost of the coal bore to the 
entire cost of the manufacture of gas as one half. Will you state 
the items from which you make that calculation? 

A. I answered, to the best of my judgment, about one hal£ 
The items of cost are labor, superintendence, repairs of the mains, 
salaries of the officers connected with the corporation, taxes, (an 
important item,) and, in short, every expense except interest on 
the capital. 

Q. Do you understand that coal is half the price of gas? 

A. I should think it was about one half, at present prices. 

Testimony of A. A. Hayes, resumed. 

Q. (by Mr. Stackpole). What retorts are generally used now in 
gas works? whether clay or iron, I mean. 

A. In the English and French gas works, and in those of 
Belgium, clay retorts are preferred to iron, and I believe they are 
generally used throughout Europe in the larger works. 

Q. How about this country? 

A. In this country, in the larger works, they have been substi- 
tuted for iron retorts. 

Q. Whether or not to the general exclusion of iron retorts? 

A. I think a larger number of clay retorts are now in use, so 
far as my own observation extends, than of iron retorts. In the 
large works, especially, they are used instead of iron. 

Q. Do you know whether Gannel gas is used in the Bank of 
England ? 

A. It was at the last advices I had from there. I don't know 
that I can state precisely, nearer than two or three years. 
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Q. And how far off are the works of the Western Company 
there, that makes the Cannel gas for the Bank of England ? 

A. I do not recollect the distance precisely. It is eight miles, 
I should think. 

Q. So that the gas pipes ran eight miles, at least ? 

A. Yes, sir. The city of Manchester, in England, is lighted 
exclusively by Cannel gas, or was at last advices, and Liverpool 
also. 

Q. In regard to passing Newcastle gas through volatile oil in 
street lamps, where has that been done ? 

A. The application of volatile oil to increase the illuminating 
power of Newcastle gas has been carried out quite extensively 
in London recently. 

Q. What is its effect on the light? 

A. To increase the amount of light produced from a given 
volume of gas. The subject has been carefully investigated, and 
the reports of the officers connected with the gas lighting depart- 
ment of London have been published and can be referred to. 

Q. Are you acquainted generally with the price of gas in 
England ? 

A. Only from the reports published annually by the companies, 
and through legal investigations of the company's affairs. 

Q. How does the expense of making gas in England compare 
with the expense of making it here, taking into consideration the 
difference in the price of labor, coal, and so on ? 

A* The expense of making gas in any place involves a number 
of considerations. The first and most important one is that of 
quantity manufactured, the extraordinary price of coal, or the 
price demanded above the ordinary price, and the higher or lower 
price of labor. Other points are, the cost of the retorts used on 
the spot, and the cost of the fire bricks necessary in the erections. 
These items vary in different localities, and in making up the 
cost of gas, we have to take in view, and constantly consider, the 
particular locality. I have never had the immediate superintend- 
ence of any department of the gas works that would enable me to 
give those elements of the calculation from experience. I know 
what is the cost of gas in different places in England, as found in 
the published reports and private communications. There is a 
way adopted by engineers of roughly calculating the cost of gas, 
founded on the cost ascertained at a particular period, when the 
cost of the materials can be ascertained, and adding to that cost 
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the increased or diminished price of materials at the time of 
the calculation, and the allowance due to increased quantity 
produced. This matter of quantity, as affecting the price or cost 
of gas, is seen at once by the public, when the cost of pro- 
duction in the large works is compared with the cost of pro- 
duction in the smaller ones, and the price charged at the smaller 
works is always necessarily greater than that charged by the 
larger works. That rough estimate applies with tolerable 
accuracy in the determination of the cost of the gas in the works. 
The accurate cost can be found only from the books of the 
company. 

Q. The question I asked tended to a comparison between the 
cost of gas in England and that made here, with regard to labor 
and so on; taking the proportion. Whether the labor, on the 
whole, is a material element. 

A. If you will allow me to go back eight years I can state that 
the cost of production of gas in England, as compared with the 
cost of gas here, with the same investment, and the price of coal 
being the same, was in favor of the English manufacturer about 
one-quarter in the items of labor and salaries. 

Q. How does the character of their labor compare with ours ? 

A. In the case of the works in and about London the money 
price paid for labor there is a little less than for the same amount 
of labor performed here. 

Q. I mean, irrespective of the number of workmen. 

A. The more intelligent labor here enables the manufacturer to 
produce his results through the aid of a less number of workmen; 
and, if my memory serves me, about one-sixth was the difference 
in favor of the English manufacturer. 

Q. Have you made any calculation of the rate at which gas 
could be supplied to the city of Boston at a fair profit by the 
company ? 

A. I do not feel competent to answer that question fully. The 
same rough estimate may be applied. Taking the cost of gas as 
far back as ten years, and adding one half more for the cost of 
labor and expenses connected with the repairs, <fcc., a little esti- 
mate which I made gave the price of gas as from $2.40 to $2.50 
per thousand feet. 

Q. In Boston ? 

A. In Boston, supposing the production to be a million of cubic 
feet per day, for three hundred days in the year. 
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Q. Was that with or without a profit? 

A. I have assumed a profit of ten per cent. 

Q. Included in that ? 

A. Included in that. Six per cent as interest and four per 
cent as actual profit above the interest. And I also include the 
usual sinking fund for repairs. That is an estimate, made in that 
rough way, in order to approximate the price — the price having 
been asked. The true* way unquestionably is, to submit a matter 
of that kind to the capitalist and the engineer, not to learn the 
cost, but the price at which the capitalist and the engineer will 
supply the gas, supposing that a company is about to supply a 
city, or that the works are to be erected by the city government. 

Q. This estimate of yours assumes that the gas works are put 
tip new? 

A. Yes, sir; and I have added the fifty per cent advance upon 
the price of every thing connected with the work ten years since. 
I go back to that period, because I was then much better ac- 
quainted with the subject than I am at present. 

Q. And you gave an advance of fifty per cent ? 

A. Yes, sir. 

Q. Suppose it was not necessary to put up every thing new, 
but that you had the large mass of your investment bought years 
previous, before the question arose, such as land, buildings, pipes, 
&c, — whether or not this would reduce the price of the gas. 

A. Certainly it would diminish the price, if the fifty per cent 
were not added, or if a portion of it only were added. There is 
a feature in gas manufacturing which is not seen in other manu- 
factures exactly. What is true at one particular period of time 
ceases to be true in its different bearings at another. Gas works 
diminish their expenses as the increase of manufacture takes place, 
and we are compelled to assume a certain amount of gas manu- 
factured in a given period in order to reach the price ; and the 
increase is not in a regular ratio, taking a number of gas works in 
view ; so that any statement of cost must be a general one. 

Q. Have not scientific men, by taking certain given data, of 
expenses, made a system showing what the price should be, which 
could be applied generally ? 

A. That has been done, to some extent; and those reports 
which have been published are generally trustworthy sources of 
information on these points. 

Q. Whether or not has the city of Boston certain peculiarities 
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which make it a city easy to be supplied with gas, in comparison 
with other cities? 

A. It possesses an advantage over sparsely settled districts, 
inasmuch as the population is confined to a small space, rendering 
the employment of short mains sufficient for the general distribu- 
tion of the gas. 

Q. Is this a considerable advantage in regard to furnishing the 
supply ? 

A. It is a very great advantage. 

Q. Do you know of any other city in the United States which 
possesses this advantage to an equal extent with Boston ? 

A. I do not, sir. 

Q. I presume it is felt not only in regard to the extent of pipe, 
but also in regard to what is called leakage, and other matters of 
the kind, is it not? 

A. Those all come in as parts of the system. There is a varia- 
tion of level in Boston as compared with some other cities — 
Philadelphia, especially — calling for a little more engineering 
skill in the distribution of gas under an even pressure; but in 
point of compactness and readiness of distribution, I do not know 
of another city where gas is manufactured possessing these points 
of advantage so distinctly. 

Q. Have not the improvements in engineering and chemical 
science during the past years tended to cheapen the manufacture 
of gas? 

A. They have. 

Q. Whether or not those improvements have been consider- 
able ? 

A. They have been very considerable, as affecting the price at 
which gas can be sold by the manufacturer. 

Q. Mr. Jewell suggests that you should give some particulars. 

A. First, the introduction of clay retorts has greatly diminished 
the cost of the production of gas, insuring a better quality of gas 
from the same material used. The next step of advance is in the 
direction of economizing the products. What are termed in the 
gas manufacture secondary products have become articles of value, 
and almost every month brings us information of some new appli- 
cation of these products, increasing their value, and in the same 
proportion diminishing the cost or price of gas. 

Q. How about what is termed leakage — whether or not that 
has diminished of late years? 
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A. A very great improvement in that respect has been made 
the world. over, I may say. 

Q. Can you give us some facts in regard to the proportion of 
leakage formerly existing ? 

A. I could give them from reports, rather than from my per- 
sonal observation. The records show that the diminution of what 
is called leakage in London has been very great indeed, so as to 
constitute a part of the profit, as declared by the companies. 

Q. What is understood by the term " leakage " in this manufac- 
ture? 

A. It includes the diminution between the product measured 
at the works and that returned as the measurement sold. 

Q. And this arises from a variety of causes, I suppose ? 

A. It arises from a variety of causes, as alluded to by Mr. 
Blake ; but by far the larger loss has arisen from the defective 
method formerly pursued of laying the mains and smaller pipes. 

Q. How does the number of feet obtained from Cannel coal 
compare with the number of feet obtained from Newcastle or 
Pistou coal? 

A. The product in feet from a given weight of Cannel coal is 
considerably greater than that obtained from Newcastle coal, or 
coals of that class. 

Q. Do you remember the proportion ? 

A. I do not. They are recorded so thoroughly in the works 
treating on the subject that I do not keep them in mind. 

Q. And each foot of this Cannel gas, I think you testified the 
other night, represents more light than a foot of Pictou or New- 
castle gas ? 

A. Yes, sir* The Cannel gas in England, compared with the 
Newcastle gas in England, is fifty per cent higher in illuminating 
power. 

Q. Has the gas now used in Boston, as you have seen it, been 
open to the objection that it is too rich ? 

A. No, sir ; not as now consumed in Boston. 

Q. Whether or not when gas is tested at the factory it comes 
up to a higher candle power than it does when tested in the cen- 
tre of the city, at a distance from the factory, and what is the pro- 
portion ? 

A. The gas at the factory is generally warm, and if measured 
directly from the' apparatus there, and burned under the same con- 
ditions, it will indicate a higher illuminating power. 
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Q. Can yon give about how many candles more, or what pro- 
portion more ? 

A. I have a record of that kind, but I cannot now state from 
recollection. It is always higher, however, than when taken at a 
point after it has become equalized in a gasholder, cooled and 
finished. 

Q. When gas is distributed in smaller pipes is a greater 
pressure needed than when distributed in large mains ? 

A. Certainly, if the same volume is to be transmitted. 

Q. And does an excessive pressure increase the expense of 
burning to consumers ? 

A. It operates in the way of increasing the cost of the light, if 
burned under the high pressure. To place it more distinctly, if 
gas is burned under a pressure of two inches, in any form of burn- 
er, the illuminating power of the gas is largely diminished, as 
compared with the same volume of gas burned at a low pressure 
— a pressure of one quarter of an inch. The highest illuminating 
power of a gas is obtained when it is burned at the lowest possi- 
ble pressure. 

Q, What is the lowest possible pressure at the burner? 

A. A pressure of quarter of an inch is sufficient to meet all 
the changes which may occur in the practice of burning. 

Q. Are there scientific machines for regulating the pressure 
of gas issuing from holders ? 

A. Yes, sir. 

Q. Automatic machines ? 

A. Yes, sir. 

Q. In holders where gas is coming in and going out at the 
same time, can the pressure be regulated ? 

A. Yes, sir, if the adjustments are perfect, the pressure will 
not be disturbed. Supposing the gas is entering the gas-holder 
and being discharged at the same time, if the mechanical arrange- 
ments are perfect, the pressure will not be disturbed. 

Q. How often is the quality of the gas inspected in Boston ? 

A. 1 cannot speak up to within a couple of years — two or 
three years ; but formerly it was inspected every day, and several 
times each day. 

Q. Reports made of it ? 

A. And reports made. I am not quite sure whether continued 
to the present day, but I think that they are. 

Q. In your judgment, to insure the proper standard of gas in 
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the city, should not the gas be inspected every day, at different 
times ? 

A. I think it should be inspected every day for the satisfac- 
tion of the consumers, and the inspection would place the gas 
manufacturer on a more comfortable basis in his relation to the 
consumer. 

Q. In your judgment, would it tend to the greater protection 
of the citizens if a disinterested person or disinterested persons 
should make inspections of the gas at several times each day, at 
different parts of the city ? 

A. I don't think that would be required. I think if the gag 
were tested by a competent person at any central point in the 
city, and by the usual well-known methods, the rights of both 
manufacturer and consumer would be secured so far as the quali- 
ty of gas is concerned. 

Q. And this should be made every day, you think? 

A. Every day, or twice a day. The report would cover an 
average. I think that course is pursued by one large establish- 
ment, for its own information and benefit. It certainly was for 
many years. 

Q. In your judgment, how often should meters be inspected, 
in order that they may remain correct? 

A. I have no precise information on the subject. It involves 
the question of durability. I am not acquainted with that sub- 
ject. 

Q. Would the laying of a new set of pipes in the street cause 
any great disturbance or commotion, and what is the principal 
disturbance occasioned by having pipes in the street ? 

A. The laying of the pipes of a new company through the city 
might be carried on at night, so as to disturb the traffic but very 
little. A proposition has been made to lay the pipes beneath the 
sidewalks, upon each side of the street, rather than under the 
pavement of the street itself. In that case, I think the work of 
laying the pipes would interfere with the public convenience to a 
very slight" extent, and for a short time only. 

Q. I desire to know, also, whether the repairs made by the 
old company in the street, — necessary repairs, — would not oc- 
casion quite as much disturbance as laying down pipes in the way 
which you have mentioned ? 

A. Where the old company is increasing its business from 
year to year, the frequent substitution of pipes of larger diameter 
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becomes a necessity ; and the number of repairs required is very 
much greater after a company has been in existence ten or fifteen 
years than at an earlier period of its history. 

Q. Do you know what proportion the cost of the coal bears to 
the cost of the gas ? 

A. I have never estimated it in that way, sir, and I cannot an- 
swer the question directly. 

Q. What is the difference to the consumer between using gas 
at a pressure of half an inch and three inches? 

A. I cannot give the precise difference, but under a pressure 
of three inches, there would be a large loss of illuminating power, 
for the volume of gas burned. Or, in other words, there would 
be a positive waste of gas. 

Q. Do you know what the pressure is over the city now ? 

A. I do not, sir. 

Q. (by the Chairman). Do you know what the charge is for 
gas by the companies in London or Liverpool? 

A. As reported, only. One of the late reports states New- 
castle gas at four shillings sterling per thousand feet. 

Q. Is not Oannel gas the best for the consumer? 

A. It is, sir. 

Q. In every respect ? 

A. In every respect that I know of. 

Q. Both as regards the health of the families that have occa- 
sion to use it, and on the score of economy ? 

A. It possesses several advantages. In the same amount of 
light, there is much less heat, and heat is sometimes a great ob- 
jection. 

Q. To get the same amount of light from common gas, you 
must increase the quantity ? 

A. You must increase the quantity you burn, and you never 
obtain the same light. Then, in burning the common gas, you 
have to pay for a larger quantity of gas than you would have to 
pay for of Cannel gas, in order to obtain the same amount of light. 
Nearly fifty per cent more passes through the meter to produce 
the same amount of light 

Q. (by Mr. Stackpole). Do you term the gas we use now Can- 
nel gas? 
A. I don't know what it is now : I only know it from the pub- 
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lished reports, and from some trials made of it five or six years 
ago, when I was not trying the gas with reference to its value, 
but comparing it with other illuminating materials. The publish- 
ed reports give it at about seventeen candles, when it is burned 
under the most favorable circumstances for the gas. That repre- 
sents it below any Cannel gas with which I am acquainted. 

Q. (by the Chairman). In order to arrive at a correct knowl- 
edge of the quality of the gas and the pressure, it is necessary 
that the city should have a constant inspector of the gas in regard 
to both points, pressure and quality, is it not ? 

A. If those points are to be determined, then necessarily there 
should be an inspector. 

Q. If we had a city inspector here, could he not impart a good 
deal of knowledge to the citizens, in regard to the different kinds 
of burners to be used, the different modes of economizing the gas, 
and so on? 

A. He certainly could, if that were made a part of his duty. 

Q. Have you any knowledge in regard to the lawsuits that 
are constantly pending between the gas companies and the water 
companies in London ? ' 

A. Only from reading the published accounts. 

Q. In your opinion, would it be a disadvantage to the sanitary 
condition of the city to increase tbe number of gas companies in 
the city by allowing them to lay competing pipes through our 
streets ? 

A. I think that subject would present two distinct features. 
Competing companies may divide the territory of a city without 
any increase in the number of pipes, or they may run over the 
whole city. I believe experience has been, that wherever com- 
peting companies pass over the same district, inconvenience is 
produced to the population of the city. Where they divide the 
territory, as they have done in several of the American cities, 
none of that inconvenience is felt. 

Q. Is it not your experience, that when competing companies 
are brought in contact with each other, they in a short time agree 
upon a certain tariff of prices between themselves, in order to 
carry them up to such a point as they wish ? 

A. I am not acquainted with that feature. It belongs rather 
to the traffic in gas than to the manufacture. There was such a 
case occurred in Brooklyn. 
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Q. (by Mr. Stackpole). I asked you with regard to the 
methods of estimating the price of gas, taking certain proportions. 
I see here an article in the " American Gas Light Journal/' called 
" The Constants of Gas Engineering." Have you read that ar- 
ticle ? 

A. There are several of those articles. I have read them as 
they have appeared in the periodical. 

Q. Do you know whether or not the estimates in those articles 
are to be depended on ? 

A. I think they accord with the opinions and experience of 
gas engineers. 

Adjourned to Monday evening, at 7 1-2 o'clock. 

Monday, Not. 26. 
The Committee met, agreeably to adjournment, and the direct 
examination of Dr. Hayes was resumed. 

Q. ( by Mr. Stackpole ). Does the flame of camphene cast a 
stronger light than that of gas ? 

A. No, sir. 

Q. Will you state the philosophy of that? 

A. Camphene, when burned from a wick or burner, affords a 
small flame, and when measured by the proper apparatus, it falls 
below, in illuminating power, the standard of good coal gas, and 
more especially of kerosene oil. 

Q. Have you had any practical experience of this ? 

A. I have, sir. 

Q. Will you explain the diffusion of the light of gas ? 

A. The term is used to express the action of a large flame. A 
large flame of moderately illuminating gas lights a certain space, 
and under a regular consumption, we will say five feet of gas, the 
space is moderately lighted, if it be a large one, and the power of 
the light, measured at a considerable distance from the burner, is 
small. If, on the contrary, the flame of a highly illuminating gas 
be made equally large, the light afforded is one-half greater than 
that afforded by the less luminous flame. Now, as that part imme- 
diately about the burner is more highly illuminating, it is often 
stated that the light is not so well diffused, while the diminution 
of light at a given distance is precisely the same in each case, 
and in accordance with a great natural law, to which there can be 
no exceptions adduced. 



125 

Q. Does gas made from Pictou coal cast a light to a greater 
distance than Cannel gas? 

A. When the two flames are brought to the same amount of 
light, near by, — that is, to the same measure of light, — each 
casts precisely the same amount of light to a distance. When the 
Cannel flame proveB more highly illuminating than the Pictou gas 
flame, it casts more light to a distance, just in proportion to its 
illuminating power, 

Q. Does Cannel gas, when properly used, smoke ? 

A. No, sir. When properly manufactured and used, it does not 
smoke. 

Q. In your judgment, can the gas we are now using in the city 
of Boston be properly called Cannel gas ? 

A. Not when it falls to the standard as stated by the official 
examiner. 

Q. About how many candles ? 

A. It is stated about sixteen candles. Cannel gas never falls 
below twenty candles, and may be very much above it. 

Q. Does the price of coke rise and fall with that of coal, so 
that when coal is dearer, coke is dearer also ? 

A. Generally. 

Q. How much coke does a ton of coal yield ? and how much 
is necessary in the manufacture of gas ? 

A. A ton of coal yields different amounts of coke, varying with 
its quality. A ton of Pictou coal, that is, two thousand pounds of 
Pictou coal, yields 1,400 pounds of coke. In the manufacture of 
gas, from 20 to 26 per cent of the whole product is consumed in 
the carbonization, as it is termed, of the coal. 

Q. What difference in the profit on gas would the use of clay 
retorts make over iron ? 

A. Clay retorts enable the manufacturer to produce gas at a 
very much lower cost than it can be produced from iron retorts ; 
not from an inherent difference in the material of the retort, but 
in the economy of using the more permanent apparatus, over that 
which not only is not permanent, but subject to great uncertainties 
in the manufacture. 

Q. Can you state any measure of profits ? 

A. There have been cases where the substitution of clay re- 
torts for iron retorts in use has enabled the company to make 
dividends which they could not earn with their iron retorts. I 
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believe clay retorts are universally used in the best gas establish- 
ments. 

Q. Will you state whether, since the building of the present 
gas works in the city of Boston, any improvements have been made 
in the manufacture of gas ? 

A. Improvements have been made during the past years in the 
manufacture of gas, in its purification and in its distribution, and 
up to within quite a recent time. Almost daily, improvements are 
being made. 

Q. Has there been any improvement in the manner of disposing 
of the tar, as a residuary product? 

A. Tar, and the other secondary products, as they are termed, 
of the gas manufacture, have risen in price, owing to an increased 
demand, growing out of an increased number of applications in 
the useful arts ; and the secondary products of a gas work now 
form an important part in the value of the products obtained from 
the coal. 

Q. In the early history of the manufacture of gas, could the tar 
be disposed of at any real, substantial price ? 

A. In the early history of the gas manufacture, it was wasted. 
The value of it has been increasing, I think, almost yearly, since 
that time. 

Q. In your judgment, what would be the best plan in putting 
up new works, in respect to the number and size of the mains? 

A. I gave as a reply the other evening, that the distribution of 
the gas could be easily effected from the station where all the gas 
is manufactured, and that such a mode of distribution involved 
the use of large mains. These are required, and secondary mains 
to cross them are also required in that mode of distributing the gas. 

Q. Whether or not that would be more expensive than by 
putting up large gas-holders in different parts of the city ? 

A. I think not nearly so expensive as the erection of gas-holders 
at different points and maintaining them. 

Q. Are the pipes laid down in this city at the time the Gas 
Company was instituted, sufficient to supply it without a very 
great increase of pressure ? 

A. The gas works of this city were first established on a small 
scale and with small mains. With an increased production of gas, 
those have proved insufficient ; and without any positive knowl- 
edge on the subject, I suppose that others have been placed as 
substitutes for them. 
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Q. In your judgment, for the proper protection of the consumer, 
should any gas-meter be allowed to measure until properly in- 
spected ? 

A. No, sir ; gas-meters should be inspected at the moment that 
they are placed, or previous to their being placed. 

Q. (by Mr. Hyde). Beyond the question of price or cost, is 
there any difference in the distribution of the gas, whether you 
have gas-holders and store it, or distribute it through large mains? 

A. It is supposed in both cases that the gas is stored. I think 
it becomes a question merely of storing in one place or storing in 
another. If gas be stored at the works, then larger mains are 
required for its distribution than would be required if gas-holders 
occupied different points about the city. I don't think those gap- 
holders act as regulators of the flow of the gas. There may be 
some in this city that are so constructed, but generally they are 
constructed merely as store-houses of gas, and they require mains 
leading from them to the section where each gas-holder is to 
deliver its gas. The same arrangement can be made where the 
gas-holders are massed together at the works. 

Q. Will gas be as well distributed if the mains are large, where 
you have to carry it a great distance, as though you had gas- 
holders at intermediate points ? 

A. Quite as well distributed. 

Q. (by Mr. Stackpole). Can you regulate the pressure as well 
without holders ? 

A. The pressure is not exactly regulated by holders. It is 
true, they are worked under a given pressure generally, but that 
does not regulate the pressure over the city. Another instru- 
ment is used in the work for regulating the pressure, and that is 
called " the governor." 

Q. That is the automatic machine you have already described ? 

A. I think I referred to it as an automatic machine, which reg- 
ulates the pressure, and is especially necessary where there is a 
difference of level in the distribution of the gas. 

Q. Where the pressure is not regulated in this way, is it in the 
power of consumers to regulate their pressure by turning the 
cock immediately at the gas ? 

A. They shut off part of the pressure, but they burn the gas 
under uneconomical conditions. 
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Q. Will you state why ? 

A. The gas, arrested in its progress, becomes diminished in its 
gravity, and flows out from the burner in a condition to mix with 
more air. To render the explanation more clear, I will state, that 
as we mix gas with air in a regular proportion, we obtain the full 
measure of its illuminating power. If the proportion of air mix- 
ing with the gas at the instant of combustion be increased beyond 
the point necessary, there is a diminution of illuminating power 
taking place, until, under a, particular arrangement, nearly the 
whole light can be destroyed. When the gas escapes from the 
pressure near the tap, each valve interposes merely a wire-drawing 
process ; the gas which passes through the burner is then fitted 
to burn with too large a body of air, and we lose an economical 
action. 

Q. (by the Chairman). Prof. Silliman says, in a letter — "My 
motive for using Sterling's Regulator was chiefly to find a remedy 
against the irregularity in pressure at my house, which is over a 
mile and a half from the works, for the gas, if it passed from the 
factory with a pressure of from three-quarters of an inch to an inch, 
would gauge two and three-quarters inches, causing great incon- 
venience in the management of the lights. It has entirely relieved 
me from the trouble arising from fluctuations in the pressure, 
giving a steady and uniform light, and has been a saving to me in 
my gas bills of near fifty per cent." Could he have saved that 
amount of gas, in his consumption in his family, if he had not had 
the advantage of that Regulator, simply using such control as h$ 
might have over the faucet, in turning it near the burners ? 

A. I should take his statement of the saving, without knowing 
that it was positively so great ; but there is no doubt whatever, 
of a very large saving being effected by the gas being delivered 
under an equable pressure, and that a very small pressure, to the 
different burners in a building. The apparatus called " Sterling's 
Regulator " there is but a miniature form of the apparatus used 
in the large gas works for regulating the gas over the city, or over 
any extent of territory where it is distributed. 

Q. (by Mr. Stackpole). To go back to the subject of Cannel and 
Newcastle gas, which consumes the most oxygen in the air, Cannel 
or Newcastle gas ? 

A. Newcastle gas. 
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Q. And which produces the, greatest amount of carbonic acid ? 
A. Newcastle gas. 

Q. (by Mr. Hyde). One question upon this matter of pressure. 
Can a gas company control the pressure over a large city, so as ta 
make a proper pressure at the different hours when different 
quantities are burned, to furnish the best light, with an economi- 
cal consumption? 

A. I don't think that possible, without the use of Regulators, 
that is, " Governors," as they are called. 

Q. How far is it possible, with proper " Governors " ? 

A. I think that, with the proper capacity of mains, it would be 
possible to do that effectually. I. know that almost all cases that 
may be cited prove that the mains are too small in our cities, for 
the reason that a. very large number of taps are opened within 
one hour, and consequently the supply at any given time, at a dis- 
tant point, cannot be rapid enough to supply that momentary call 
upon the gas-holder. But there is no difficulty whatever in 
having the pipe large enough. Consumption generally outgrows 
the arrangements made for the supply. 

Q. To put an illustration ; take, for example, the gas of the city 
all burning, we will say, at ten o'clock, and the distribution to be 
equal to the supply, with a pressure about right, then that three- 
quarters of the burners are turned off, the pressure remaining the 
same, — that is, not turned off at the gas works, — what would be 
che per cent of waste ? 

A. I cannot give it exactly, sir. It would be very large, every 
light burning with smoke, as is observed now in various parts of 
the city. A " Governor " applied to the pipes regulates that in a 
very short time. As soon as the impulse can be felt at the " Gov- 
ernor/' it regulates that diminished consumption, and brings it 
down to the proportion required. 

Q. Would the waste be a third or a quarter, in general terms ? 

A. If the light passes the point of illumination, and becomes a 
smoky light, as it often does, you lose three-quarters, fully. 

Q. Do you know whether there are any " Governors " or Regu- 
lators upon the gas works in this city ? 

A. I do not, sir. 

Q, (by Mr. Stackpole). In your judgment, in what lies the 
hope of cheaper gas for this city ? 
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A. The establishment of works on a large scale, so as to include, 
if possible, the supply of the smaller cities adjoining; works 
constructed on the most economical and improved principles, and 
embracing all the recent improvements in gas manufacturing, 
either managed by a company chartered for the purpose, or con- 
trolled by the City Government. In the latter case, I suppose the 
gas would be delivered at a lower price to the consumer, making 
the whole difference which a private company would charge. 

Q. If gas is supplied to consumers by the city, could not the 
price be reduced by erecting the works outside the city limits? 

A. Certainly, sir. I should advise that the works be erected 
outside the city limits. 

Q. And even if the works were at some distance from water, 
would it not be practicable, by landing the coal at a wharf, to 
carry it to the works without any great increase of expense ? 

A. That course is adopted now very frequently, and where the 
cost of the site is considerable, it is the most economical course. 

Q. (by the Chairman). Have you knowledge of what the gas 
cost when you were the chemist of the Boston Gas Co. ? 

A. No, sir. I have seen the cost stated by the Boston Gas 
Light Co. 

Q. (by Mr. Hill). In what locality, outside the city limits, 
would it be desirable to place the gas works, in case the city 
should conclude to furnish its own gas ? 

A. I cannot answer that question. It would be one requiring a 
good deal of examination and consultation with gas engineers. 

Q. (by the Chairman). Would you take the gift of the best 
dwelling-house there is in Boston, located within a hundred rods of 
any gas works, and be obliged to live in it with your family? 

A. I certainly should not choose that as a place of residence, 
and I do not know that I should accept a house under those con- 
ditions. 

Q. You would consider that to locate your family near gas 
works would be a cause of detriment to their health, wouldn't 
you? 

A. I should hardly put it on the score of health, so much as in- 
convenience and annoyance. 

Q. You would consider it a great damage to the value of real 
estate in the neighborhood, wouldn't you ? 
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A. I think a gas work may be placed on the same basis as a 
large iron manufacturing establishment in that particular, and I 
think that any reply would be the same for each of those estab- 
lishments. 

Q. It is stated that a hundred thousand hogsheads of water are 
used in the Manhattan Gas Works, in the city of New York ; that 
those hundred thousand hogsheads are emptied into the river, and 
this water being allowed to flow into the river is pronounced an 
absolute nuisance to the citizens of New York. Is not the same 
effect produced here ? 

A. I do not know, sir. I have not visited the Boston Gas 
Works for more than eight years. I do not know what is the 
present mode of manufacture. 

Q. Have you any knowledge of the quantity of water they use 
in twenty-four hours ? 

A. No, sir. At the time that I was connected with the works, 
they used a considerable quantity of water, but how much, I do 
not know. 

CroM-eocamined by Mr. Curtis. 

Q. I understood you to say, that about ten years ago, the Gas 
Company availed themselves of your services as a consulting 
chemist? 

A. Yes, sir. 

Q. The special object for which you were consulted was to ob- 
tain the most productive compound of coals in the making of gas, 
was it not ? 

A. No, sir ; improvements in the manufacture of gas. 

Q. General improvements ? 

A. General improvements, I believe, sir ; and that was a very 
important object, that of the mixture of coals making up the 
charge introduced into the retort 

Q. And also improvements in the methods of purification ? 

A. Yes, sir. 

Q. You arrived, I suppose, by experiment, at what you consid- 
ered to be the best mixture ? 

A. Yes, sir, so far as the experiments were continued. 

Q. And that mixture was, as you have said, composed of Pic- 
tou and Albert ? 
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A* Yes, sir. Of the coals that we could make choice of, the 
best gas was produced from a mixture of Pictou and Albert. 

Q. That gas, in those days, I understood you to say, ranged 
from 17 to 20 candles? 

A. It was higher than that, sir. 

Q. Did yon conduct photometric experiments? 

A. I did, sir. 

Q. By what apparatus ? 

A. I used several kinds of apparatus. The Bunsen photome- 
ter, as improved by the English observers, was the basis of the 
experiments. 

Q. Did you not make use of a photometer known as the 
Ritchie-Hayes photometer ? 

A. I don't know of any instrument by that name. I made 
use of a reflecting instrument, the principle of which was the 
diminution of light reflected from two given sources* It was an 
instrument changed from the basis of the Ritchie instrument. 

Q. By yourself? 

A. Yes, sir. 

Q. Where were those experiments made ? 

A. They were made in my house, about centrally situated in 
the city, and experiments were made daily, almost, at the works. 
In these experiments, I used a variety of instruments. It re- 
quired some little time to fix upon that which was best and most 
perfect. 

Q. Did you finally conclude that this reflecting photometer, 
with your improvement, was the best ? 

A. It was the best for the purpose in view. It was do ar- 
ranged that the light fell upon a printed page, and as at that time 
there were great complaiuts of the illuminating power of the gas, 
it was possible to convince any person objecting, of the quality of 
gas in that way better than by allowing him to observe with the 
instrument of Bunsen, as generally fitted. The comparison be- 
tween this instrument and the best Bunsen instrument was kept 
constantly in view. 

• Q. Then, so far as I understand, the Hayes instrument was 
better adapted for common purposes, and Bunsen's for more ac- 
curate scientific purposes ? 

A. No, sir ; the instrument I used was quite as accurate, even 
more so, than Bunsen's instrument. It would show a slighter 
variation in illuminating power than Bunsen's instrument. 
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Q. Did any one else use your instrument, or a similar one ? 

A. Not to my knowledge. 

Q. Do you know that the use of that instrument has been aban- 
doned by the Boston Gas Light Co. ? 

A. I don't know any thing of their using it at any time. I 
don't know that they have ever used it. 

Q. Do you know that the results of that instrument vary from 
the standard Bunsen ? 

A. I know they agree precisely with it, and allow of even nicer 
gradations than the instrument of Bunsen. 

Q. Do you know that it is the general opinion of scientific men 
that they do vary ? 

A. I don't think it is the general opinion, for I know of no sci- 
entific man having tested this instrument. 

Q. What, if you recollect, was about the proportion of Pictou 
coal and Albert that you determined to be about right? 

A. I have registered as the best proportion a mixture of dry 
Pictou coal 100 parts, and ten parts of Albert coal. 

Q. That is, one-eleventh of Albert coal ? 

A. Yes, sir, one-eleventh. 

Q. Are you acquainted with what has been called the Lingan 
coal? 

A. I think it was one of the coals I experimented upon at the 
Boston Gas Light Go's workB. 

Q. Are you acquainted with the properties of the Lingan coal 
now? 

A. I hardly dare to trust to my memory to state positively 
what they were ; but in experimenting upon the Lingan coal, the 
conclusion was that it corresponded closely to the Pictou coal. 
I think it contained more sulphur, and gave a little finer coke. 

Q. The sulphur is easily removed by purification ? 

A. It is removed by purification. 

Q. Did it show a higher illuminating power ? 

A. I think not. I think it was about the same illuminating 
power as the Pictou coal. 

Q. Do you know of any higher class of Cannel coal, or any coal 
producing gas of a higher illuminating power, than Albert coal ? 

A. I do not. 

Q. Do you know of any company in this country that uses it 
except the Boston Gas Light Co. ? 

A. I don't know positively of any one using it. 

17 
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Q. In point of fact, is the Albert coal properly called a coal? 
Is it not something of a higher grade, a superior quality to all 
coals ? 

A. I consider it as one of the highest grades of Cannel coal. 

Q. Is it not the highest? 

A. I should hardly place it above the two varieties of Cannel. 
The Boghead Cannel is equally high, I think, in this connec- 
tion. 

Q. You say you have not been intimately or personally ac- 
quainted with the manufacture of gas since you left the Boston 
Gas Light Co. ? 

A. I made no such statement, sir. I said that I had not been 
acquainted with the operations at the Boston Gas Light Co's 
works. 

Q. Then, confining it to this city, you have not been practically 
and personally acquainted with the manufacture of gas in this 
city? 

A. No, sir. It is more than eight years since I was at the Gas 
Works. 

Q. Have you been practically and personally acquainted with 
the manufacture of gas in the city of New York since that time? 

A. I think that I have not been practically acquainted with the 
manufacture there since about that time; but I have visited 
the works, and examined special points connected with them, as 
I have other works. 

Q. Have you visited the works in Philadelphia ? 

A. I cannot say accurately how lately. 

Q. Have you visited any works in England ? 

A. Not since 1858 in England. 

Q. Not in London ? 

A. No, sir. 

Q. Nor in Paris ? 

A. No, sir. 

Q. You spoke about gas having been transmitted by one of the 
London companies eight miles ? 

A. No, sir : I said four miles before the pipe was tapped, and I 
said it was the Great Western Co. They pass their gas more 
than eight miles. 

Q. I suppose they pass it twenty-five miles, at least. 

A. Yes, sir ; but we speak here of the main pipes of distribu- 
tion. They are more than eight miles long. 



135 

Q. Where are the works of the Great Western Company ? 

A. At Kensal Green. 

Q. Have they a station elsewhere ? 

A. Not to my knowledge. 

Q. What company was it that you stated supplied the Bank of 
England ? 

A. I didn't name any company as supplying it I only stated 
that they were using Cannel gas. 

Q. Do you know how far it is carried ? 

A. I do not, sir. 

Q. Do you know that there is a station of the Company that 
supplies it within three-quarters of a mile, in the heart of London ? 

A. I don't know but there may be a station supplying that gas. 

Q. Manufacturing and supplying it? 

A. I have no knowledge of the origin of that gas, but of 
its being consumed there, as they could not consume, economi- 
cally and comfortably, the gas made from Newcastle coal. An 
attempt was once made at the Bank to add illuminating power to 
the Newcastle gas, and after that attempt was abandoned, Cannel 
gas was introduced, to take the place of this naphthalized gas. 

Q. Do you know that that gas is manufactured about the centre 
of London — about three-quarters of a mile from the Bank ? 

A. I don't know where it is manufactured. I have no knowl- 
edge of it. I know that several of the Companies, at that time, 
manufactured Cannel gas. 

Q. Do you know that there is a manufactory of gas within half 
a mile of the Parliament House in London ? 

A. I think one of the works is quite within that limit ; but it 
is in one of the lowest parts of London, and a section devoted to 
establishments of that kind. 

Q. How does that affect the question whether it is detrimental 
to the health of the occupants of houses in that part of London ? 

A. Not at all. This section of London is devoted to works of 
that character. When I spoke of that as a low part of the town, 
I referred to the character of the works carried on there. 

Q. Is not that about a quarter of a mile from Buckingham 
Palace ? 

A. I don't remember the distance from Buckingham Palace, 
nor can I conceive of any possible connection between the two 
things. The works are located nearly where they were started, 
very near the river, and have grown up there, and other works of 
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a similar character have grown up around them. The distance I 
do not remember from the various points in London to those works. 

Q. Are you acquainted with the locality of the works in Paris ? 

A. No, sir. I do not recollect their location. I simply passed 
the works in Paris while I was there. 

Q. How did you pass them, on foot, in a railway train, or ib an 
omnibus ? 

A. The works in Paris I visited by carriage, I think. I do not 
recollect their distance from nor their position in regard to other 
buildings at all. 

Q. You have spoken of the use of clay retorts as having been 
adopted in Paris, and by nearly every gas company of distinction. 

A. Manufacturing on a large scale. 

Q. How do you arrive at your knowledge of the use of clay 
retorts in the city of Philadelphia, for instance? 

A. I have no precise knowledge of their having been adopted 
in Philadelphia. 

Q. I misunderstood you very much the other night, then, for I 
understood you to say clearly that they had been adopted there. 

A. I think not, sir. 

Q. Can you state any other place where you have precise knowl- 
edge that they are used at the present time ? 

A. Not from observation ; for, as I said, I have not visited any 
works within a short time. The last time that I was at the New 
York works, some three years ago, they were using clay retorts, 
and with very great advantage. My information in regard to clay 
retorts is derived entirely from another source than observation. 
I have taken the statements of gas engineers best acquainted with 
the subject, who have had them in use. 

Q. Who are they ? 

A. Well, take the late Alexander Wright as one. Mr. Barlow, 
who is at the head of the Gas Light Journal, and of the gas light 
interest, I may say, of London, agreed with him. I will name two 
others, if you please, because they are persons whose opinions 
are entitled to great weight in this community — the manager of 
the Manhattan Gas Works at New York, Mr. Sabbaton, and Mr. 
Charles Roome, the President of the Company, both practically 
acquainted with economical gas manufacture. 

Q. What we want to get at is your personal knowledge, which 
enables you to state these facts. 

A. My personal knowledge in regard to clay retorts is derived 
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from about ten days' use and supervision of them in the Great 
Western Works in London. I saw them there in use on a large 
Bcale for the first time. 

Q. How long since ? 

A. That was some eight or nine years since. 

Q. That was ten days' experience ? 

A. I was there ten days, and had the benefit of the information 
of the Resident Engineer, Mr. Evans, on the subject, and of Mr. 
Wright's more extended experience. 

Q. Do you know of any reasons that operate in favor of the 
use of clay retorts in London or in Paris, for instance, that do not 
apply to this locality ? 

A. No, sir. 

Q. None in respect to the quality of coals need in Paris, for 
instance ? 

A. No, sir. I don't know how any connection between the coal 
used and clay retorts can be found. 

Q. Do you know what coals are used in Paris ? 

A. I do not, 

Q. It is possible that the coals used in Paris with clay retorts 
might bear the effect of high heats, whereas the coals used in 
this country would not show good results from that treatment. 

A. I should adopt no such conclusion. 

Q. It is possible, I say. 

A. No, sir. 

Q. Not possible ? 

A. No, sir. 

Q. Do you know if it is possible to use Pictou coal in New 
York with clay retorts? 

A. I know it is possible. 

Q. Do you know that they do it? 

A. No, sir. 

Q. Do you know if they have tried it and abandoned it ? 

A. No, sir. 

Q. Do you know whether they have tried clay retorts in the 
city works at Philadelphia and abandoned them ? 

A. I do not, sir. 

Q. Do you know that clay retorts have been tried by the Bos- 
ton Gas Light Company and abandoned ? 

A. I do not know that they have tried them, nor do I suppose 
their works fitted for using them. 
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Q. You have never compared, scientifically and personally, the 
results of working with clay and iron retorts, except in London? 

A. No, sir. 

Q. When coal is carbonized at a heat of the retort above 
cherry red, does it improve or injure the value of the gas produced? 

A. That depends a good deal upon the nature of the coal. 
The term " cherry red " is a very indefinite one. 

Q. I understood you to say just now that it did not make any 
difference what the coal was ; that you could not conceive the 
possibility of any connection between the kind of coal and the 
use of clay retorts. 

A. You had no reference whatever to temperature. 

Q. T was talking about the use of clay retorts. 

A. And my reply in reference to that was, that the clay retort 
was adapted to any kind of coal that could be used .in an iron 
retort. 

Q. Now, if coal is carbonized at a heat above cherry red, I un- 
derstand you to say that it depends upon the coal whether it 
improves or injures the quality of the gas produced. 

A. Some coals will bear a much higher temperature in their 
carbonization than others. 

Q. My question is, whether the quality of the gas is improved 
or injured. When coal is carbonized at a heat of the retort above 
cherry red, does it improve or injure the value of the gas pro- 
duced ? 

A. That depends upon the nature of the coal. Some coals will 
bear a much higher temperature in their carbonization than 
others, and the skilful manufacturer regulates the temperature of 
his retort so as to adapt it to the production of the best quality of 
gas from a given kind of coal ; and with the clay retort, this is a 
practical operation much more easily effected than with the iron 
retort in use. 

Q. Is not the chief recommendation of the clay retort its ability 
to sustain a higher degree of heat than the iron retort, and for a 
greater length of time ? 

A. Its durability is its greatest recommendation. 

Q. My question was, whether its chief recommendation was not, 
its being able to sustain higher degrees of heat, and for a longer 
time? 

A. I don't think that the higher degrees of heat come into the 
calculation at all. The retort is not supposed to be overheated in 
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any case. The clay retort can endure the same amount of heat 
which is requisite in the iron retort for a much longer period ; it 
is, therefore, a more durable retort. 

Q. Is not one of the objects of using a clay retort to enable the 
manufacturer to employ a very high degree of heat ? 

A. No, sir ; a high degree of heat would be very detrimental in 
the manufacture of gas. 

Q. Did you ever see a bed of clay retorts, either in England or 
anywhere else, in actual use, at a lower heat than orange red ? 

A. I have seen beds of retorts in use at the heat best adapted 
to produce the result. The exact temperature I could judge of 
only by the result produced. 

Mr. Curtis. That is a very interesting statement, but I believe 
it is not an answer to my question. 

Mr. Stackpole. I understood the witness to say, that the 
terms « orange red " and " cherry red " are very indefinite. 

Witness. The terms " orange red " and " cherry red " are so 
indefinite that no two persons will agree in regard to the tem- 
perature they indicate. 

Q. Have not the clay retorts that you have seen exhibited a 
very high degree of temperature ? 

A. No, sir. 

Q. Do not the clay retorts crack from sudden changes of tem- 
perature, causing great fissures in them ? 

A. Clay retorts often crack when the temperature of the furnace 
is reduced when they go out of use, unless care is bestowed upon 
them. 

Q. Do you know whether there is any great difficulty experi- 
enced in keeping these clay retorts whole ? 

A. No, sir : there is no difficulty experienced in keeping them 
whole. I was very much astonished at the ease with which they 
were kept tight. 

Q. By plaster? 

A. By the use of the same material. The retorts that were in 
use were twelve feet in length, and it seemed a practical impossi- 
bility that in the varying temperature of the furnace they should 
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be maintained perfectly tight ; bat yet that was the fact, and the 
serviceableness of the retorts continued. 

Q. Then the amount of it is, that they do break, but are kept 
tight by the occasional application of the same material, to stop 
the cracks ? 

A. On the first heating of a bed of clay retorts, some of the 
retorts separate at their junction. 

Q. And when that takes place, is there not a large escape and 
loss of gas ? 

A. No, sir. 

Q. (by Mr. Hyde). At what temperature is gas best pro- 
duced ? 

A. As I have before stated, it varies somewhat with the kind of 
coal used. We cannot fix the temperature precisely, but we 
measure it in the manufacture of gas by the quality of the gas. 

Q. What range does a retort pass between, in the manufacture, 
ordinarily ? 

A. Confining my remark to a clay retort, it is a massive struc- 
ture, taken in connection with the heated furnace, and when the 
charge of coal is first deposited in it, the temperature is not 
practically lowered, from the massiveness of the structure, so that 
very nearly an even temperature is maintained. The exact tem- 
perature which is maintained cannot be given. It is beyond any 
of our means of measurement, and we are obliged to rely upon 
these observations that have been alluded to, of " cherry red " 
and "orange red." But they are indefinite. They are well 
known to the persons who are using the retorts at the time. 

Q. Then there are no degrees of Fahrenheit that can be speci- 
fied? 

A. Not accurately, for any kind of coal. 

Q. (by Mr. Curtis). You said, doctor, that you thought, from 
the result of an estimate that you had made, that gas could be 
produced at $2.40 or $2.50 per thousand feet. 

A. I did. I expressed my opinion. 

Q. Will you give the items that go to make up that estimate ? 

A. No, sir, I cannot give them to you at present. In express- 
ing that opinion, I stated how it was formed, in the direct exam- 
ination, and I will state further, that it is the course which would 
be adopted by the best gas engineers. 
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Q. Will yon state once more how it was that you. arrived at it ? 

A. By taking the known cost, or price, if you please, knowing 
the percentage of profit at a given rate of production, and the 
price of coal, the investment in iron, and the price of labor; and 
adding to that the difference between the price at that time, and 
the price at this time. 

Q. Which will you take, the cost or the price ? 

A. It is of no consequence, in a matter where we know what 
the percentage divided is, as we do in the English companies. 
You will find the course related at length in the Parliamentary 
trials, and also in the works on gas manufacture. 

Q. Now let us confine ourselves to the manufacture of gas in 
Boston, or in Massachusetts, because we manufacture gas under 
very different conditions from those existing in England. Will 
you state what well known cost you adopted as a basis ? 

A. The price at which gas could be delivered here at one time, 
with a profit of ten per cent, was two dollars. 

Q. When was that? 

A. I don't recollect the date. Now, as the increased production 
of gas diminishes the cost, that may be reduced to a dollar and 
eighty cents. 

Q. But in what length of time ? We want to get at the rela- 
tive amount of production, and in order to do that, you must fix 
some time when you start with the two dollars. 

A. I don't recollect the date at which gas could be produced 
and sold here for that price, but I believe you can refer to it very 
easily. 

Q. But is not your time an essential element in your calcula- 
tion ? 

A. Not at all. In the cases of the English gas works, I could 
go back eight or ten years. If we know the cost, it is a matter 
of no consequence when that cost was the element chosen. 

Q. Are there no counterbalancing circumstances to be taken 
into consideration in estimating the cost of gas here in Boston, 
that do not exist in England ? 

A. Certainly, there are a great many, and we take those in view. 

Q. Then let us start with a basis here in Boston, and will you 
state where you began with gas at a cost of two dollars ? 

A. I began at the date when the company were furnishing it, I 
think, at $2.00 ; if not, at $2.25. It could have been furnished at 
that time at $2.00 ; there is no doubt about that. We take that 

18 
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cost, and then make a deduction from that which will cover the 
increased production. 

Q. What is the increased production between that point and 
the present ? 

A. The increased production is about fifteen per cent on the 
time elapsing. 

Q. That is, the number of consumers has increased fifteen per 
cent? 

A. The consumption of gas, without reference to the number 
of consumers. You can arrive very easily at the mode of esti- 
mation. I will take the production at 750,000 cubic feet per day, 
and increase it to a million cubic feet. I now deduct from the 
cost of the gas, on that increased production, about twenty cents, 
if my memory serves me, which brings the gas down to $1.80. 
Add now the increased cost of materials, as nearly as I could as- 
certain them, from a rough calculation (which I stated it was), 
and it brings the gas to about $2.40. 

Q. Will you state what those materials were ? 

A. Iron was one of them. The increased price of iron, and the 
increased cost of labor. 

Q. Can you state any one material that has increased in value 
only fifty per cent ? 

A. Coal. 

Q. How is it about iron ? 

A. That has increased more. 

Q. One hundred per cent ? 

A. In making this calculation, I go away from the Boston Gas 
Works, if they are using iron retorts ; I do not know that they 
are. The manufacture of gas from iron retorts is one system, and 
from clay retorts another ; and I refer to the manufacture from 
clay retorts, supposing of course that those would be used in an 
economical arrangement. 

Q. What was coal worth then ? 

A. Five dollars. The quantity that could be bought for five 
dollars then could be bought for seven dollars now. 

Q. Pictou? 

A. Yes, sir. 

Q. It has to be paid for in gold, does it not ? 

A. There is no question about the price at which that coal can 
be delivered here. 

Q. There is a government duty on it, that has to be paid in 
gold, is there not? 
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A. It has a price in the market, to which I allude. 

Q. Does not lime enter into the manufacture of gas, in large 
quantities ? 

A. No, sir. 

Q. Not in purification ? 

A. No, sir, not in large quantities. 

Q. In tolerably large quantities ? 

A. It is a very trifling charge in the manufacture of gas. It 
amounts to about two cents a thousand feet. 

Q. Has it not increased more than 100 per cent in cost? 

A. No, sir. There is a gas work just over the line supplying 
itself with lime, at just about the price it formerly paid. I allude 
now to the Eoxbury works. They make their own lime on the 
spot, as any gas work using a large quantity would, I suppose. 

Q. Is that shell lime? 

A. Yes, sir. 

Q. How is it about bricks ? 

A. They are more expensive. 

Q. I suppose you have been guided more, in making this esti- 
mate, by the expense and cost of gas in other cities, — in Phila- 
delphia and New York, — as shown by the reports ? 

A. No, sir, not strictly by those. I have paid no attention to 
the reports of the companies ; I have had other sources of infor- 
mation. 

Q. Are you able to state what the result of the manufacture in 
Philadelphia for the past year by the city has been — whether it 
has been profitable or not ? 

A. I cannot say. 

Q. I would like to have you look at that report [31st Report of 
Trustees of Philadelphia Gas Works], and see if you can find out 
the cost of manufacturing gas there. 

A. I should like to ask the question of those in the management. 
There are very great expenses often incurred in a gas work that 
should not be charged directly to the production of gas for any 
definite period. I don't know how they make up their accounts 
in Philadelphia. With few exceptions, as reported in this coun- 
try, they are certainly not so simple as the English reports. 

Q. They get coal there, I suppose, for a less prico than we do 
here? 

A. I don't know that, sir. 

Q. You were speaking about putting main pipes under the 
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sidewalks. Were you aware of the fact that the Boston Gas Light 
Co. have been obliged to move all their pipes from under the 
sidewalks ? 

A. I was not aware of the fact. I don't know that that would 
make any difference whatever in planning a work. It would be 
planned with reference to supplying the gas in the most economi- 
cal manner, and if any objection were urged to disturbing the 
roadway, the gas pipes could practically be laid under the side- 
walks. 

Q. You don't know any other objection to laying them under 
the sidewalks than the disturbance of the roadway ? 

A. There might be some objection by the authorities of the 
city, but there is no objection, so far as engineering is concerned. 

Q. What size mains would you lay under the sidewalk ? 

A. I should calculate with great accuracy the size of the mains, 
depending upon the amount of gas to be transmitted to a given 
point. 

Q, The object of what is called pressure is to make it certain 
that everybody in the city of Boston, for instance, where there is 
great difference of level, is supplied with gas under all circum- 
stances, is it not ? 

A. Pressure is required to transmit the gas. 

Q. To make it flow? 

A. To make it flow to distant and various points. 

Q. In regulating or establishing the amount of that pressure, 
you are obliged to take into consideration the fact that at any 
moment in the twenty-four hours, you are bound to furnish your 
customer with gas ? 

A. Yes, sir. 

Q. So that, in the first place, you must calculate at the works 
what amount of pressure will be required to transmit that gas 
properly to the Roxbury line ? 

A. In the case of the Boston Gas Works, yes, sir. 

Q. And in the second place, to provide the proper amount of 
pressure at the maximum degree of consumption in every twenty- 
four hours ? 

A, Yes, sir. 

Q. Now, where you have a city like Boston, with a great variety 
of level, does not the multiplication of gas-holders enable you to 
regulate and equalize that pressure as well as a gas-regulator at 
the works ? 
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A. No, sir. 

Q. Not by taking off the weight in the various gas-holders ac- 
cordingly as the consumption ceases ? 

A. It is not practical to regulate it in that way. Speaking of 
one gas-holder, which I know something about (I take the one at 
the South End, on the east side), it is strictly a gas-holder, not a 
regulator of pressure. It is where the gas is stored — unless it 
has been modified. It has but one pipe, an entering pipe, and 
no gas engineer would \5all that a regulator of pressure. 

Q. The pressure, I take it, is dependent upon the proper regu- 
lation of the covers of those gas-holders by weights ? 

A. If every operation of the gas-holder could be carried on 
momentarily, if those having the gas-holders in charge could know 
instantly the condition of things at different parts of the city, it 
might be possible to regulate the pressure by means of gasome- 
ters having inlet and outlet pipes. But those conditions are im- 
possible ; therefore gas engineers resort to the " Governors " to 
regulate pressure. 

Q. Do not those conditions regulate themselves after certain 
hours in the evening. 

A. No, sir. The fact that it is not regulated is known, I sup- 
pose, to all ; and with, I have no doubt, the greatest care bestowed 
on that apparatus. 

Q. (by the Chairman). If the pipes are too small in Boston 
for the supply of the consumers, do they not have to add to the 
weight upon the reservoir of gas at the works in order to drive 
it through the mains to keep up that supply ? 

A. That is necessary. Where the pipes are too small, an in- 
crease of pressure is necessary to transmit a larger volume of gas 
in a given time through the same pipe. 

Q. In your opinion, would it not be of advantage to the city 
of Boston if they had a law regulating the size of the pipes, and 
could control that matter, and say to the company, tl You have 
got to increase the size of those pipes in order to keep up a sup- 
ply to the citizens " ? 

A. I don't know how far legislation could regulate a matter of 
that kind. I should have great doubts about regulating a matter 
of that kind by law. 

Q. I have been told that in London, the pipes were changed 
from twelve inches diameter to thirty-six inches, by the power 
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and influence of the City Government, after the passage of the 
act of Parliament under which the matter was placed in their 
hands for regulation. 
A. Yes, sir. 

Q. (by Mr. Curtis). Do you know that the main pipes in 
Boston exceed in diameter the Philadelphia pipes ? 

A. No, sir, I do not know it. 

Q. Have you had any opportunities to examine the size of the 
Boston pipes ? 

A. No, sir ; I have stated distinctly that I have had no knowl- 
edge of the works of distribution there, other than the merest 
observation, for eight years past. 

Q. Do you know that the price of gas in Philadelphia, is $3.15 ? 

A. No, sir. 

Q. Do you know that the city of Philadelphia operated its gas- 
works, in the year 1865, with a loss of over $350,000 ? 

A. I do not. 

Q. Do you know the reason why the English law requires that 
the pressure in London shall not be less than one inch ? 

A. I don't know why it is so stated. It is but a moderate pres- 
sure, I know. I don't remember why it is so stated. 

Q. (by Mr. Stevens). I have understood you to say, that so 
far as regards the manufacture of gas by the Boston G-as Light 
Company at the present time, whatever may be the method they 
adopt, you can give no information at the present time ? 

A. I cannot. 

Q. You have no knowledge of the Boston Gas Light Company's 
manufacture, as practised within the last eight years ? 

A. I have not. 

Q. Have you been employed professionally by any Gas Light 
Company within eight years ? 

A. Not in connection with the works. I have been consulted 
repeatedly within that time on points of manufacture. 

Q. You have no particular information about the operations of 
the Gas Company in Boston, within eight years ? 

A. No, sir, not within eight years. 

Q. (by Mr. Hyde). Can you apply a regulator upon the main 
that shall act to distribute the pressure properly over the differ- 
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ent rooms in a building where the pipes vary as they ordinarily 
do when put over a building ? 

A. No, sir. There will be a difference of pressure in the dif- 
ferent rooms, depending on their height above the main pipes ; 
but there may be a regular pressure. The " Governor " is intended 
to regulate the pressure, not to adjust it to every room. 

Q. Will you describe that " Governor," which can be used ? 

A. It is in principle and construction like the small gas-regula- 
tors that you see about the city in various places for private 
regulation. It is a small gas-holder, so arranged that as the pres- 
sure increases, the inlet pipe is diminished in area, and finally 
closes, if the pressure becomes excessive. 

Q. When you were acting under the direction of the Gas 
Company, and experimenting to find what mixture or combination 
of coals furnished the gas desired — just what were you seek- 
ing to attain — the best gas possible, or the most economical? 

A. No, sir; a gas of about twenty-five candle illuminating 
power, and at the lowest possible cost. 

Q. And you found that to be the dry Pictou and Albert ? 

A. Yes, sir. With the materials then obtainable, using the 
various kinds of coal in this country, we found that mixture to be 
the most economical in producing gas of about that illuminating 
power, and a good quality of coke. 

Q. I may have misunderstood you. In the manufacture of the 
gas of which you have spoken by the Boston Gas Light Company, 
were there but two kinds of coal used, the Albert and Pictou ? 

A. In the manufacture of the gas formerly made by the Com- 
pany, which was called Cannel gas, and was strictly Cannel gas, as 
Cannel gas is rated, two kinds only were used, — the Pictou and 
the Albert, from New Brunswick. 

Q. Now, in the distribution of gas, as it is ordinarily distributed 
about our dwellings, through pipes put up by gas-fitters, is there 
any system by which the distribution is regulated, so that it is 
properly distributed throughout the building ? 

A. It is, sir, so regulated, or was at that time. 

Q. The Gas Co. have no control over that ? 

A. Yes, sir ; the Gas Co. did state the size of pipe to be used 
for the supply to be secured. 

Q. (by Mr. Curtis). The number of burners? 
A. The number of burners. 
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Q. (by Mr. Jewell). Do you know any reason why gas cannot 
be manufactured as cheaply by the city of Philadelphia as it could 
be manufactured by the city of Boston ? 

A. The increased cost of mains in the city of Philadelphia, the 
less dense population consuming the gas, and the higher cost of 
fuel generally, all operate there. 

Q. Suppose the production and consumption in Philadelphia to 
be two million feet a day, would not the increased consumption 
more than counterbalance any increase of cost that you have 
supposed ? 

A. I think not, sir. Philadelphia is a large city. It is twenty- 
eight miles long and eight miles wide. 

Q. Should you be surprised to learn that the gas of Philadel- 
phia cost, last year, to manufacture, $2.75 per thousand feet? 

A. I should not be at all surprised to find that the cost stated ) 
not at all, sir. 

Q. Should you be surprised to find that the loss last year by 
the city of Philadelphia, they selling at $3.15 per thousand feet, 
was $350,000 ? 

A. I should not, as I said before, be surprised at any thing I 
found in those reports. 

Q. Do you know Mr. Manuel, the Chief Engineer of those 
works ? 

A. I know him simply by reputation. 

Q. Do you know Mr. Charles Thompson Jones, President of 
the Board of Trustees of the Philadelphia Gas Works ? 

A. No, sir, I pay no heed to those reports whatever, as giving 
any reliable information. 

Q. You do not believe in the truthfulness of the reports ? 

A. There is truthfulness about them. I don't mean to throw 
any discredit upon the reports : but they embrace other elements 
than we have been considering here, or that we should be called 
upon to consider here. I don't think that any estimate based 
upon the experience of a city differently situated from this would 
afford you the true data in regard to the cost of gas or its distri- 
bution here. 

Q. Therefore, however high the character of the men who make 
this report, you would not give entire credence to the report 
itself? 

A. I should give entire credence to the persons, and consider 
them as perfectly honest. That is not the feature I wish to pre- 
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sent ; bat that these Reports do not cover the points that we wish 
to embrace in any statement of this kind. I think that no gas 
engineer goes to these reports for his facts ; they cover other 
subjects, and go over other grounds. 

Q. Do they cover grounds that ought not to be covered in 
determining whether a city can make gas and make it cheaper 
than a private corporation ? 

A. I don't think that is the point they have in view there. 

Q. It appears from this report that there was actually a net 
loss, in the year 1865, of $350,433.82, the city selling the gas for 
$3.15 per thousand feet. The gas cost $2.79 the thousand feet, 
and there was a net loss on the public lighting of over $191,000, 
and on the gas sold to the public of more than $158,000. 

A. I don't think any gas engineer would for a moment go to 
those reports, or consider them as the basis on which he would 
fix the cost of gas for any locality. 

Q. Would not public officers strive to make a report of this 
sort as favorable as possible to the city where they reside? 

A. That may be as favorable as possible to the city, and yet 
embrace elements which have no possible connection with the 
manufacture of gas in the city of Boston. 

Q. What elements could be introduced? 

A. There may be expenses that are not likely to be incurred 
here, and not likely to be incurred there another year. 

Q. Such as what? 

A. There may have been very large alterations. 

Mr. Jewell put in "The Thirty-first Annual Report of the 
Trustees of the Philadelphia Gas Works, January, 1866.?? .<J 

,■/! -iijO .A 
TESTIMONY OF CHARLES C. PA£g v/ |IIV /<,Ji >± >ml 
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A. My name is Charles C. Pa^/^T^sA&tft WeHflluId: A 
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A. We manufacture for the institution. • •' "' 
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Q. How many retorts have you ? 

A. We have two retorts. 

Q. How much do you use there ? 

A. At this time of the year, we consume from 55 to 60,000 
feet a month. 

Q. And in summer ? 

A. In summer, it runs down perhaps to 15 or 20,000. 

Q. What coal do you use ? 

A. We use Pictou. 

Q. At what cost is it supplied to you ? 

A. I think the last lot we had cost $9.00 a ton. 

Q. What does your gas cost you ? . 

A. With the coal that we have now, I think the actual cost 
of the gas, saying nothing about labor or wear and tear of mate- 
rials, is about one dollar and from thirty-five to forty cents a 
thousand feet. Somewheres near there ; within a few cents either 
way. 

Q. Can you state the quality of the gas ? 

A. I have no way of knowing ; no apparatus for testing it. 

Q. As far as you can test it with your eye, how does it com- 
pare with other gas that you see ? 

A. If this is sixteen candle gas, as I heard it stated to-night, 
I should think ours might be fourteen, sure. We use nothing 
but clear Pictou. 

Q. Are your works, such as they are, working well ? 

A. Yes, sir. 

Q. (by the Chairman). How many retorts do you use ? 

A. We have two, but we don't use but one. 

Q. Would the same amount of fuel answer for four? 

A. Our retorts are set in two separate beds, so that in case one 
breaks down, we can have it repaired. 

Q. If you had to make more gas, you could make it much more 
economically than you do now, couldn't you ? 

A. I think we could, for now we don't run the retort but about 
half the time, or a little more ; and it takes just as much fire to 
keep the retort hot as it would to make gas, or very nearly 
as much. 

Q. Do you know what amount of coke you get from a ton 
of coal ? 

A. I can't tell exactly. I have weighed it. I suppose it would 
vary some according to the quantity of water they put on it to 
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wet it off. I have weighed what coke came from 200 pounds 
of coal, and it was 150 pounds. That would depend some on 
how wet they got it in putting out the fire. 

Q. Do you use the coke for your retorts ? 

A. Yes, sir. 

Q. What percentage do you use for your retorts ? 

A. It requires the whole we make. If we needed gas enough 
for the institution to make it all the time, we should make more 
coke than we should require. 

Q. Do you know the amount of coal tar you get from a ton of 
Pictou coal ? 

A. I should say we got about ten gallons per ton, as near as I 
can calculate. But I won't state that to be correct. 

Q. Do you know what quantity a ton of Newcastle coal would 
produce ? 

A. No, sir, I don't. 

Q. What kind of retorts do you use ? 

A. Iron. 

Q. How many have you — only two? 

A. Two. 

Q. You say you could manufacture much more economically if 
you had to manufacture for a larger establishment, requiring more 
gas? 

A. Why, it is very evident that we could manufacture cheaper, 
if we made it all the time. It costs just as much to fire the 
retort when we are not making gas, as it does when we are 
making it. 

Q. Have you any other information that you can give the Com- 
mittee in reference to the manufacture ? If you have, you can 
state it. 

A. Well, I don't know as I have any thing to volunteer. Any 
questions asked me, I will endeavor to answer to the best of my 
ability. 

Cross-examined by Mr. Curtis. 

Q. What sort of a machine do you measure your gas in ? 

A. We measure it with gas meters. 

Q. Do you measure it all accurately as it comes out? 

A. Yes, sir ; we pass it all through the meters. 

Q. Then this price of $1.35 or $1.40 a thousand feet includes 
nothing but the actual cost of the gas as it is delivered from the 
retort. 
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A. No, sir. 

Q. It is the cost of the coal and the purification ; no expense 
of distribution, or interest on the plant, or repairs.' 

A. No, sir. That is the net cost of the materials — the coal and 
lime. 

Q. The coal, and the lime that is used to purify the gas ? 

A. Yes, sir. 

Q. You use the same retorts that they do here in Boston. 

A. Yes, sir ; I believe we do, the same. 

TESTIMONY OF JOHN CONWAY. 

Q. (by Mr. Stackpole). Where do you live? 

A. South Boston. 

Q. And what is your occupation ? 

A. Engineer at the House of Correction. 

Q. Do you make your own gas there ? 

A. Yes, sir. 

Q. How much do you use in the course of a year ? 

A. I have not been there but a short time, and I don't know 
from actual knowledge how much. 

Q. How long have you been there ? ■ 

A. About two months. 

Q. How much have you used in the two months ? 

A. We have no meter at our works. 

Q. How much does your coal cost? 

A. Our coal costs, they tell me in the office, about $13.00. 

Q. Can you measure your gas ? 

A. There is no accurate way of measuring it, that I know of, 
without a meter. 

Q. Then, how do you know how much your gas costs a 
thousand cubic feet ? 

A. Well, they have got a meter in the office, and one in the 
Lunatic Asylum, but the leakage of the pipes they can't tell any 
thing about. There is a gauge upon the gas-holder, but that is not 
accurate. 

Adjourned to Monday evening, Dec. 3d, at 7£ o'clock. 



153 

Monday, Dec. 3d. 

The Committee met at TJ • o'clock, and the examination of 
witnesses was resumed. 



TESTIMONY OF CHARLES C. SALISBURY. 

Q. (by Mr. Stackpole). Where do you live ? 

A. In New York city. 

Q. Will you state what experience you have bad in building 
gas works and in supplying gas? 

A. I have done more at building than I have at supply. I have 
built some eight or ten gas works. 

Q. Whereabouts? 

A. Newport, R. I. (in connection with my brother), Milwaukie, 
West Troy, and Lansingburg. 

Q. Have -you visited other gas works in the principal cities? 

A. Yes, sir. 

Q. Will you state where ? 

A. London and Paris. 

Q. And in this country ? 

A. Yes, sir, I have visited most of the gas works in this 
country. 

Q. What experience have you had in superintending ? 

A. None. I never have superintended any gas works. 

Q. Have you looked into the subject of building gas works and 
the supply of gas ? 

A. Yes, sir. 

Q. Will you state what kinds of gas there are in England, and 
of what they are made ? 

A. The only two that are made in England are, the gas that is 
made from good Cannel coal, and that in ordinary use, made from 
the best coals, such as Newcastle. There are several qualities 
of coal that they use for making -gas. There are only two com- 
panies in l4>ndon that are using the gas made from Cannel coal. 

Q. Will you state, very fully, if you please, what the difference 
between these two gases is ? 

A. The standard Cannel gas is about 24 candle light in London 
— the standard light of the sperm candle; the other is 16. 

Q. What is the difference in the quality of the two ? 
s A. The specific gravity is nearly double. 

Q. In the Cannel gas ? 
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A. Yes, sir. 

Q. What other difference is there ? 

A. There is a difference iu the illuminating powers. The Can- 
nel gas is so rich that it can be burned with a two feet burner. 
The highest is three feet ; two feet in the ordinary consumption. 

Q. And as to the other gas ? 

A. The other, the average is about .450 specific gravity, and of 
that they make the standard 16 candles. 
. Q. What is the specific gravity of the Cannel gas ? 

A. It is between .800 and .900. 

Q. Which is the purer gas of the two ? 

A. Well, the Cannel gas is the purest gas, containing the 
largest amount of carbon, which is the illuminating power of all 
gas. 

Q. Which gas contains the most sulphur? 

A. Well, it depends upon the coal from which it is made. The 
larger amount of sulphur is obtained from the lower grades of 
coal. Some of it is so bad, that they cannot make gas of it at all. 

Q. Will you state what you know as to the quality of gas in 
New York? 

A. We have made some photometer tests of the gas of the New 
York Company, which is not so high a grade of gas as that of the 
Metropolitan Company. The Metropolitan Company's gas is the 
highest grade of gas in New York ; they use more foreign coal. 
The test that was made of the New York Company's gas was not 
made at the works, but away from them. The gas was passed 
through a five foot Scotch tip, at the rate of five cubic feet per 
hour, under a pressure of -^ at the. meter, and ^ at the burner. 
Estimates were made every two minutes, with the following 
results : — 

The first two minutes gave 6^ candles. 
" second " " " 6 T ^ " 

11 third " " " 6^ " 

" fourth " " " 6 T V " 

u fifth " " " 6 " 

" average was 6^. " 

Q. Where was the gas taken from ? 

A. It was tapped on Broadway, not at the Gas Works. 

Q. Why not at the Gas Works? 

A. Because they did not seem disposed to have a trial other- 
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wise than as the city used it. They wanted it taken where the 
city used it, not where any preparation might have been made. 

Q. Was this test made by the photometer ? 

A. Yes, sir. 

Q. Whose? 

A. It was one made by the New York Petroleum Gas Company, 
and contains all the modern improvements. There is no better 
in the world than this. This was made under the auspices of 
Prof. Piggott, of Baltimore, a very eminent chemist. The stand- 
ard candle was found to have consumed 2.13 grains of sperm to 
the minute. Reduced, therefore, to standard consumption, this 
gas was found to be equal to 6^ candles. Another experiment 
was made, burning three feet per hour, with a pressure of ^ at 
the meter, and ^ at the burner. That average was 1-^ftp 

Q. You arrived in Boston this morning, I believe ? 

A. Yes, sir. 

Q. Have you noticed our gas cursorily ? 

A. Only a little this evening, very casually. 

Q. How does it compare with New York gas ? 

A. I think it is up to the Metropolitan Company's gas. It is a 
higher standard than the New York city or the Manhattan. I 
should think it came up to the standard of the Metropolitan gas. 
That is the newest company. They use more of the foreign coal. 

Q. How much higher should you say our gas was than the gas 
you have mentioned ? 

A. It is difficult to judge of gas by the eye. I should say this 
would run from 10 to 12 candles. It won't exceed 12, unless my 
eyesight fails me very much. I can't tell from the pressure ; I 
don't know what pressure they are working. 

Q. Is it as high as 17 ? 

A. I should think not, sir. 

Q. Could you say whether it was as high as 22 ? 

A. I should say, with a great deal of confidence, so far as I am 
a judge, that it don't begin to run 22. If it did, you wouldn't 
burn it through five foot burners, or six foot, I can tell you that. 

Q. Have you seen gas made from Pictou coal ? 

A. Not alone, I have not. 

Q. Have you seen it used with a mixture of a small percentage 
of Albert or Cannel coal ? 

A. I don't know what they are using at the Manhattan and 
New York Company's works now. I know formerly they used at 
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the Manhattan one-half of both. Then their gas was a good deal 
finer than it is now. 

Q. Can you make gas from Pictoa coal, with a mixture say of 
ten per cent of Albert or Cannel coal, as good as you can make 
it from Cannel coal ? 

A. No, sir, I don't think it is possible. 

Q. Will you state what the advantage is in burning gas at a 
greater or less density ? 

A. Why, the greater the density, the less the amount of con- 
sumption; you burn it through a less orifice. They are burning 
the Cannel gas in London through a two foot burner, and two feet 
are equal to any five feet in the other case. 

Q. And how about wastage ? 

A. The percentage of loss in leakage is less. 

Q. Can you say how much less ? 

A. I should say it was five per cent less. It is very easily to 
be got at. The lighter the gas the more leakage, under the same 
pressure. 

Q. And I suppose gas of 12 candles is lighter than gas of 22? 

A. Yes, sir. 

Q. How would they compare in specific gravity ? 

A. I should say it would take between six and seven hundred 
specific gravity to give 22 candles. But that, again, depends 
upon the quality of coal that is used. You may get a coal with 
a great deal of hydrogen in it, and yet the specific gravity from 
the carbonic acid that is in it would give it weight 

Q. How would gas of 22 candles compare with gas of 12 candles 
in regard to leakage ? 

A. I should say the 22 candle gas would run about eight per 
cent leakage, and that running from ten to twelve candles would 
be 12 to 15 per cent. 

Q. And how about the economy of consumption — the number 
of feet passing out ? 

A. The lighter the gas under the same pressure, the more 
passes. 

Q. Will you explain fully, giving the philosophical reasons to 
the Committee ? 

A. Any substance that is light will pass out of the same .orifice, 
in the same time, a great deal more than a heavier one. I don't 
care what you force it with, liquid or any thing else. Take a gas 
that won't afford any thing more than seven or eight candles, and 
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you will burn seven or eight feet of gas per hour through a three 
foot burner. 

Q. How would that be with a richer gas ? 

A. You wouldn't burn it through a three foot burner. Gas that 
will run sixteen candles will burn through a six foot burner, and 
that is about as large as it should be burned through. In that 
case, you would probably get as good a minimum as you could 
get. You don't get as good combustion with a heavy gas, and 
can't burn it through a large burner. 

Q. Which gas can be most easily regulated, Gannel gas, or the 
common coal gas ? 

A. I don't know that there is much difference. The Cannel 
gas is allowed to have twice the pressure, for it has double the 
density. The common allowance is twice the pressure, but it is 
not used under twice the pressure ; the pressure is lessened to 
economize it. 

Q. Which gas casts light the greater distance, gas of 22 or 12 
candles? 

A. Well, if a gas of twelve candles is burned through a two foot 
burner, and a gas of twenty-two candles is burned through a two 
foot burner, the twenty-two candle gas will show the largest light, 
decidedly. 

Q. Is there any thing in the poorer gas which makes it oast light 
_ a greater distance than the richer gas? 

A. I never saw it. 

Q. Does Cannel gas, properly used, smoke? 

A. No, sir, not if it is properly purified and managed before- 
hand. There is a good deal in the purification of gas. 

Q. Will you explain which gas is the most likely to have the 
largest amount of hydrogen? 

A. The poorest quality of gas. 

Q. And why is that ? 

A. Because it is in the coal. The water that is in the coal, the 
material that is used, forms hydrogen, which unites with the 
sulphur, and sulphuretted hydrogen is the result. 

Q. Does that hydrogen pass through the burner with the gas ? 

A. Certainly it does. 

Q. And is of no advantage to the consumer? 

A. It gives a large flame ; but the more hydrogen, the less illu- 
minating power. 

Q. Have you made any estimate as to the cost of gas ? 

20 
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A. I have made a great many, but the cost of gas depends upon 
the price of coal and labor and materials. 

Q. Have you made any estimate, taking what you found to be 
the average ? 

A. Yes, sir, I have made some estimates. I sent you some time 
ago a paper containing some estimates. If you have got that, it 
will give you some idea. 

Q. Is this your estimate? (Paper exhibited.) 

A. Yes, sir. They are estimates based upon facts obtained from 
the different works at the time they were made. 

Q. Will you state what those estimates are ? 

A. The average cost of gas coals in the yards of several of our 
largest works, in twelve cities, for the past year, is $11.39 per ton 
of 2,240 lbs. One ton of good coal yields from 8 to 9,000 cubic feet 
of gas from the purifiers. Taking 8,500 cubic feet as the basis of 
production, and adding $4.70 as the cost of labor for the ton, and 
the time used for purification, and we have $16.00 as the cost of 
producing 8,500 cubic feet, or $1.88 per thousand feet. 

Q. (by the Chairman). In what year was that estimate made? 
A. 1865. 

Q. (by Mr. Stackpole). If coal could be bought for seven or 
eight dollars a ton, that would make it much less ? 

A. That would depend upon the quality of the coal again. You 
may get a quality of coal that won't produce that quantity of gas. 
There may be a great deal of slate and impurities in it. 

Q. Taking coal that would produce the same average number of 
feet of gas, it would make the gas much cheaper, wouldn't it? 

A. Yes, sir, make it that much cheaper. The receipts from 
coke and tar are deducted, leaving the cost of the gas at $1.88. 
The Manhattan Gas Works sell about one-half of their coke, the 
other they use. They are introducing new retorts, which are 
generally coming into use. They originated in Belgium, and are 
made of clay. They are doubling the length of these, and decreas- 
ing the amount of coal required to keep up perfect heat. The 
only difficulty that surrounded them at first was, making them so 
that they should not contract and expand, in consequence of which, 
the loss was great, and they required a deal of care. By building 
them of double length, they are enabled to graduate the heat so 
perfectly, that while they are changing, there is not the great dif- 
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ference there was before. And there is an invention, which is 
claimed by other parties, but which I devised some three years 
ago, for cleaning out these clay retorts by the use of superheated 
steam. That cleans them thoroughly. It is perfect in its results, 
and therefore avoids the necessity of stopping to clean out the 
retorts. If they can do that, a clay retort will last a great while. 

Q. Which are the best retorts, clay or iron ? 

A. Clay is the most economical ; there is no doubt about that. 

Q. Are you able to form any judgment as to the cost of ga9 in 
New York? 

A. Well, I got some statistics. I don't know that our folks 
would care about my presenting to the world every thing. The 
Metropolitan Co. claim that their gas costs them $2.25. The Man- 
hattan Gas Co. have not changed their price ; they cannot ; there 
is a law that prevents them. When they got an increase of their 
capital, they bound themselves to supply the city at $2.50 a thou- 
sand. They made application last year for authority to increase 
the price, and stated in that application that they were making no 
money, and could not go on and supply as they were. I don't 
think they are losing any money. I think they are making money 
now. I don't think their gas costs them over $1.88 any way. The 
increase in the price of labor has been large, but they have had 
very large profits heretofore; they have increased their capital 
stock twice to my certain knowledge — watered it, and it is pretty 
high now. I think it can't be bought less than $180 now. 

Q. What is the par — $100 ? 

A. Yes, sir ; but that is after it has been made up to double its 
former capital. There are a good many other things to be taken 
into consideration about gas. In some cities, the locations and 
arrangements are such, that they have a good many repairs to 
make; others have less. Again: very much depends upon how 
a set of pipes are put into the ground originally. If they are 
botched, it causes a great deal of loss ; a good deal of repairing 
takes place. I have laid pipes that have not been touched for five 
years ; and again, I have seen pipes that had not been laid a year 
before they had to undergo a great deal of repair. 

Q. Is compactness of advantage in supplying a city with gas? 

A. Certainly it is. The less distance you have got to send your 
gas, the less liability to leakage. 

Q. And the less number and extent of pipes ? 
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A. Certainly. I think there are now about 600 miles of pipe 
lying in New York. 

Q. In what position should gas works be placed in regard to 
level? 

A. Lower, if they can be, than its consumption, decidedly. 

Q. How, in your judgment, does the city of Boston stand with 
respect to facility for supplying gas? 

A. The city of Boston, so far as I know, is very compact. You 
have not got many miles to go over. I have not studied it suf- 
ficiently to sit right down and answer a question of that kind, but 
looking at it with a bird's-eye view, as I have done before, it looks 
to me to be very compact. 

Q. And suppose the gas works to be placed in one of the lowest 
portions of the city, is that an advantage or not? 

A. Certainly. Gas ascends ; it does not descend. 

Q. What is your judgment in regard to placing gas works out- 
side of a city ? 

A. Well, there are advantages to the city ; in one respect — the 
effluvia arising from the manufacture is avoided. That is the 
great object in sending them away. Again, there is a result not 
favorable to the gas works — the further off the population is that 
is to be supplied, the greater the amount of pressure required to 
force the gas, and the greater the liability to leakage. If you 
send it five miles, you have got to have a main of not less than 
five feet, and then your distributing pipes must be more nume- 
rous in proportion. The city of London is making an effort to buy 
out the gas companies. Some of them have submitted their pro- 
positions, others have not. The object is to consolidate and have 
the city own the gas works, and put them out about twelve miles 
from the city, where the water communication for coal and every 
thing is the best, and then distribute the gas by gasometers in the 
city. The size and number of the gasometers would be governed 
by the consumption in a district. They would have to use artifi- 
cial means, at that distance, to force the gas to the gasometers, 
and then* the gasometers would supply their own force. That is 
the plan that is now, I believe, about being adopted there. 

Q. How is it in Paris? 

A. They have consolidated, but it is a company still ; the city 
does not own it. The works are about eight or nine miles out. 

Q. Is there any engineering objection to having gas works out 
of the city ? 
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A. Only as I tell you, the further the distance the more power 
you must have to force the gas. 

Q. But the power can be obtained? 

A. Yes, sir ; there are several means of forcing gas. 

Q- Would any holders be necessary, if the works were located 
within a mile or two of the city ? 

A. No, sir. 

Q. So that the gas could be distributed without holders? 

A. Yes, sir. 

Q. How would it be with regard to economy in the price of 
land, for erecting the works ? 

A. It might be less expensive to have them under one consoli- 
dation, because the amount of engineering would not be so large. 
There is this much about it; when you get a large distribution 
from the gasometer, you have got to be very careful in watching 
the pressure. There must be a man in attendance night and day. 
Notwithstanding the apparatus is very nice and perfect, it requires 
very delicate handling, because the pressure must be regulated to 
meet the wants of the community. There is a variation according 
to location, and much care would be required. Whereas, the 
other way, they would be under your control, if all together. 

Q. Has there been any improvement of late years in disposing 
of the residuary products of gas ? 

A. In England, they are making colors from coal tar, which has 
increased the value of coal tar, I forget how much, but more than 
double. I don't know what they are doing here with it. 

Q. How is it about coke ? 

A. The coke there is used not so much in families as for locomo- 
tives. All the locomotives are using coke ; they do not use coal 
at all. There are large factories there where they make coke, 
merely to supply it to railroad companies, and do not use the gas 
at all. I have seen thousands of tons of it ready for distribution. 

Q. Is the ammoniacal liquor used ? 

A. In some companies in England, they are using it. I don't 
know how it is here. Since I returned, I have not been among 
them to see what use is made of the ammoniacal liquors and tar. 

Q. What is the product of a bushel of coal in coke ? 

A. You get a little more in bulk and less in weight. 

Q. Does any of the lime used in purification remain to sell ? 

A. Yes, sir. They sell it for agricultural purposes. 

Q. Do you remember about what percentage? 
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A. I think it is about a third of its cost. 

Q. Which kind of gas is most liable to freeze in cold weather ? 

A. That which is the richest in carbon is the less liable to freeze. 
There is less araraoniacal liquor, less freezing qualities in it. 

Q. Therefore the poorer kinds of gas are more liable to freeze ? 

A. Yes, sir. 

Q. Which kind of gas, the Cannel gas or the Pictou gas, has in 
general the most sulphur ? 

A. The Pictou. 

Q. And what is the effect of the sulphur ? 

A. It unites with the hydrogen, and forms sulphuretted hydrogen. 

Q. What is the effect of that ? 

A. Effluvia and a bad smell. Decomposition takes place, and 
that causes the smell. Sulphur itself has no smell until it becomes 
changed. The burning of sulphur would not throw out any odor, 
nor would there be any injurious effect from it. I found a large 
number of people in England who would not use gas at all — -the 
nobility, particularly ; and their reason was, the liability of the 
sulphur to destroy their pictures and plate, sulphur having such a 
great affinity for every thing of that character that it deposits it- 
self upon them. Lord Leigh told me that although he had over a 
thousand burners in his house, he would not use gas, because he 
considered his picture gallery more valuable than any thing he 
would gain by its use. 

Q. Is Cannel gas liable to produce this effect ? 

A. It has less sulphur ; but all of them have more or less sul- 
phur. The richer the coal, the less coke, you will understand. 
That is a very important feature. You have got more gas, but 
less coke. The poorer your coal, the more coke, and the less 
good gas. 

Q. What is the best pressure for burning gas at ? 

A. That depends, again, upon the quality of the gas ; that is, 
for the economical benefits you are going to derive from it. If 
you are burning such gas as the New York Co. was making at 
the time this test was made, you would burn thirty per cent more 
gas through the same orifice than you would with a lower press- 
ure, and I think you would get as much light with the lower 
pressure. Gas is like everything else — it should be burned 
under the pressure most suitable to the quality of the gas. 

Q. And when burned under other pressures is there more 
waste ? 
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A. Yes, sir. The heavier the gas, the more pressure it will 
stand. The more solid any thing is, the greater pressure it will 
bear. Take gas at .800 or .900 specific gravity, it is entitled to 
twice the amount of pressure that light gas is, to get the same 
amount of consumption. 

Q. And different kinds of burners are adapted to different kinds 
of gas? 

A. Yes, sir ; so far as the reduction of consumption is con- 
cerned. 

Q. Then if gas is burned with the pressure at the meter best 
adapted to it, it will represent more candles than if it were not 
burned with this best pressure at the burner? 

A. When you take a heavy gas, say that will run .900 specific 
gravity, it depends upon the size of the orifice. You put it in a 
two foot burner, and it will bear a great deal more pressure than 
in a three foot burner, because you will not get so perfect com- 
bustion with the three foot burner as with the two, for the reason 
that there is less gas from the two foot burner to come in contact 
with the oxygen and nitrogen of the atmosphere. In the two foot 
burner, by increasing the pressure, you increase the light of the 
flame. I have seen gas of .900 specific gravity burned through a 
two foot burner that gave as much light as a six foot burner, 
under the same pressure. 

Q. Suppose gas to be burned under the pressure and with the 
burner best adapted to it, and amounting in that case to twelve 
candles, would that represent the amount of candles that could be 
got in every instance ? 

A. Well, I don't know. There is a little nice point there, which 
I would rather have the photometer test, before I answered that 
question right to the point, because I have never looked at it in 
that light. I will illustrate that in this way. With a two foot 
burner, using the common gas, about 10 or 12 candles, you won't 
see a great deal of light — very little. If you take a four foot 
burner, you will get a good deal more than twice the light. The 
light is all obtained from the solid particles of carbon that the gas 
contains. That is the light, after all that is said and done. It is 
all in a nut-shell. In some instances, phosphorus adds to the bril- 
liancy, and take any light burning in pure oxygen, it increases its 
light very largely. 

Q. What number of candles, in your judgment, is the proper 
standard ? 
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A. Sixteen is a good standard. Gas standing sixteen is a good 
gas. 

Q. Should gas be allowed to go below this ? 

A. I think it doe9 go below it. Waether it is " allowed " or 
not, or how it is " allowed," I don't know. For economy to the 
consumer, the gas should be that, because, as I said before, the 
lighter the gas, the more he pays. 

Q. The richer the gas is, the more economical ? 

A. Certainly. If you can burn two feet an hour and get the 
same amount of light that you could from five feet, you have cer- 
tainly made that difference. 

Q. Then gas of 12 candles would be less economical than gas 
of 20? 

A. Yes, sir ; a great deal. 

Q. And for a number of reasons ? 

A. The principal one is, as I told you, that the lighter the gas 
is, with the same amount of pressure, the less the illuminating 
power. 

Q. (by the Chairman). You stated, a little while ago, that in 
1865, gas cost, in the city of New York $1.88. If you took gold 
at par, it would cost but $1.32, would it? 

A. There would be the difference in exchange and the differ- 
ence in duties, too. The duty increases in the same ratio with 
the exchange, because the duties are all in gold. 

Q. Then the cost would be $1.32 instead of $1.88, taking gold 
at par ? 

A. Yes, sir. But they take good care, these large companies, 
of course, to buy their coal at the lowest price. Then I think 
there is some minimum arrangement by which the large compa- 
nies are importing their coal at a certain price. And yet I don't 
know but it is kept at gold, notwithstanding ; but yet I think 
there was a regulation made a year ago by which the standard 
price for coal should not exceed so much. Labor is coming down 
some, but gas companies do not always find it prudent to change 
and get cheaper labor, because after a man gets experience, his 
labor is worth more. 

Q. I suppose the gas companies generally buy their coal cheaper 
than other people ? 

A. Oh, yes. The Manhattan Co. have a contract with the 
owners of a mine. I was with one of them the other day, — I 
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forget his name, — and he showed me an order for a very large 
quantity — some thousands of tons. Gas companies sometimes 
have difficulties to undergo and losses that are not always put in 
the bills. For instance, there have been two cases where fires 
have occurred, one in Brooklyn, and one in the Manhattan works, 
by which the Brooklyn Co. lost some $45,000, and the Manhattan 
Co. 70 or $80,000, by spontaneous combustion in bodies of coal. 
It requires a great deal of watching and care to see that these 
things do not occur. I don't know that they are occurring here, 
but these are two instances where they occurred in New York 
and Brooklyn, and came to a reality ; they have occurred a great 
many times where the fire has been extinguished without any 
great damage. 

Q. Do you know whether they buy their coal by the ton or 
chaldron ? 

A. By the 2,240 pounds, I think. And there is always more or 
less thrown in. I think it will overrun, as a general thing ; I 
don't think it will fall short. 

Q. (by Mr. Stackpole). Is there any valid reason why Cannel 
gas or rich gas should not constitute the whole supply of a city for 
domestic purposes ? 

A. The question is as to the quantity of material that you can 
get and the cost of it. The quantity of coal you would get and 
consume might increase the cost of it ; and if the cost of coal 
is increased, the price of the gas would be increased in the same 
ratio. 

Q. How would it be in regard to economy to the consumers ? 

A. I have conversed with a number of the proprietors of our 
principal hotels, and I found that the lights in their rooms would 
not consume more than a foot an hour, and a good light, too ; 
therefore the Cannel gas would be the most economical to the 
consumer. It is not so profitable to the gas companies, for they 
cannot afford to make gas out of Cannel coal, for the reason that 
the consumption is not large enough. If I make six millions of 
feet, and only two millions are necessary for practical purposes, 
my profit is on the two millions and not on the six. The greater 
percentage consumed would be greatly in favor of the gas com- 
panies making gas of less specific gravity. The heavier gas is 
the more economical to the consumer, but it is not to the manu- 
facturer. 

21 
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Cross-examined by Mr. Curtis. 

Q. Do you feel satisfied in your mind that you have stated cor- 
rectly the standard of gas iu London at 16 candles ? 

A. Mr. Letheby, who is the inspector of the city of London gas, 
gave me that as the standard. 

Q. Aside from Mr. Letheby, do you know what the standard is, 
as established by Act of Parliament? 

A. No, sir, I can't say that I do, by Act of Parliament. I know 
there is a great deal of pride in the city of London in keeping up 
the standard to Mr. Letheby's requirements. 

Q. Then the result of what you say in reference to that stand- 
ard is, that it is usage, and not the legal standard ? 

A. It is the usage of the city of London, so far as I am conver- 
sant with the different gas men, and I have been present at their 
tests a number of times, and I have seen the tests of Mr. Farraday 
at the House of Parliament. Mr. Farraday has charge of the Par- 
liament buildings. 

Q. What gas is used there ? 

A. The Cannel. 

Q. Is that made at the Horseferry Street works there ? 

A. I forget the name ; it is not far distant from there. 

Q. Do you know whether they experience any ill effects from 
the vicinity of the gas works to the Parliament buildings ? 

A. No, sir, I don't know as I have ever heard any complaint at 
all. There has been more complaint lately in London, as I have 
seen by the newspapers,- than I have known before. They have 
been very careful in carrying away the effluvia by tall chimneys, 
and consume a large amount in that way. 

Q. Do you know what the Parliamentary standard for Cannel 
gas is ? 

A. No, I do not. I think I am right in saying that the standard 
is 22. I don't know what the act of Parliament is. I did not 
even make the inquiry. 

Q. When we talk about a standard, I suppose the Committee 
understand that we refer to a standard such as they propose, or 
as the Counsel proposes, to have established here by a law of 
Massachusetts. Now, T want to get at what is the legal standard, 
so far as you know established by act of Parliament. 

A. I don't know whether Parliament or who established it. All 
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I know is, that Mr. Letheby is appointed to settle that question, 
and that his certificates at 16 are taken. 

Q. You don't know whether by the Act of Parliament, Dr. 
Letheby has power to alter the standard that has been established 
by Act of Parliament ? 

A. I dou't know whether he is employed by the city of London 
or by the Government. I rather think that he is employed by the 
Government, from the many different things that come under his 
care. 

Q. You know, I suppose, that within a few years, they have 
been districting the city of London among the various gas com- 
panies ? 

A. Yes, sir. All places there are under what are called trus- 
teeships. The trustees have the government of the local author- 
ities. 

Q. They found that putting more than one set of pipes in the 
streets of the city of London was productive of great difficulty, 
didn't they ? 

A. They object to it on many grounds. Two or three new 
companies wanted to commence operations, and the opposition to 
their starting was brought before these trusteeships, and they 
gave it as their opinion that it was injurious to the city to open 
the streets for these pipes. 

Q. Before they re-districted the city of London there were sev- 
eral sets of pipes running in the same streets, were there not? 

A. Yes, and they came in contact with each other. They had 
a great deal of difficulty, and then they districted them, the 
same as, in New York, they have divided the city between the 
Manhattan and New York Gas Companies, so as to avoid collisions. 

Q. Before that, there were several sets of pipes traversing the 
same districts ? 

A. Yes, sir, so I understood. I went there in 1859 and was 
there until 1863. 

Q. And I suppose you know of this, from your acquaintance 
with gas experts ? 

A. Yes, sir, I got that information. 

Q. One of those difficulties arose from leakage ? 

A. Yes, sir, constant repairing. One was fixing and another 
fixing on the same street and the consequence was, the street 
was open all the time. And then there wasn't the best feeling 
as to whether they stopped each other's leaks or not. There was 
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a continual row, giving the trustees a great deal of trouble, and 
the city was districted off. 

Q. Did this leakage have a bad effect upon the water mains ? 

A. It had a bad effect upon every thing. It was not only the 
street, but, as I suppose you are well aware, it will kill trees, and 
down in Kensington, a whole row of trees was pointed out to me, 
that the gas had destroyed. It got into the Park, in one or two 
instances, and destroyed some of their fine trees. 

Q. I suppose it is a well known fact that upon mixture with 
certain proportions of atmospheric air, gas becomes explosive, 
and in that state is dangerous ? 

A. Yes, sir. 

Q. And also contains poisonous gases to inhale ? 

A. Yes, sir. 

Q. Therefore it is beneficial that gas should smell a little badly ? 

A. If there was no smell, there would be no notification of 
danger. 

Q. Therefore it is not advantageous that it should be perfectly 
pure? 

A. No, sir, because if it was perfectly free from all odor, you 
might have an explosion. The odor is like an alarm-bell, it tells 
you in an instant that there is something wrong about your house. 
I look upon it as a great advantage to have some indication of 
that nature. Cannel gas smells, but not to the same extreme that 
other gas does, because there is not the same amount of decom- 
position taking place. Sulphuretted hydrogen is what smells, and 
that comes from decomposition. You take an. egg, and it is free 
enough from smell until decomposition takes place. 

Q. Then you would not carry purification to an extreme? 

A. No, sir, because then there is danger. There is one advan- 
tage in building beyond the city limits, in getting rid of the smell. 
If I was going to put up gas works, I should build a large, tall 
chimney, carry it up to an immense height, and consume the 
effluvia entirely. It can be done, but it is rather an expensive 
job. 

Q. Two hundred feet high enough? 

A. No ; I wouldn't build it less than three hundred. I would 
carry it up where there was a temperature that would be always 
safe. I am busy now in a very important matter, in which I have 
probably succeeded ; that is, desulphurizing iron ore and consum- 
ing the sulphur, instead of having it pass to the iron. 
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Q. Whether gas works Are in a city or not depends upon the 
march of population, does it not ? 

A. Yes, sir ; I should say largely on that. 

Q. And where gas works have been removed from a city, it has 
generally been done from economical motives ? 

A. Yes, sir; because the distribution has been increased greater 
than the distance they remove. Take New York city. Within 
my recollection Canal Street was quite high up. My brother-in-law, 
Mr. Roome, is manager of the Manhattan works. He began there 
as clerk, collecting bills, studied thoroughly, and made himself 
master as he went along, and there he is to-day. He is probably 
as good an authority as there is in the world. The probability is, 
that those Manhattan works are as well regulated as any in the 
world. With the exception of the Paris works, which have been 
consolidated, the works in Europe are small works, and with that 
exception, there are no works so large as the Manhattan works. 
The motives to remove would be the increase of population and 
the increase of distribution. 

Q. And the increased value of the land where they have hith- 
erto been ? 

A. That might be one object, and distribution is another. They 
have got to increase their distribution, and they might as well go 
up, and take np their heavy mains, and distribute through them. 

Q. Have you not got the Parisian works a little too far from 
the Hotel de Yille ? You say eight or nine miles, are they more 
than four ? 

A. I have got the distance exactly, but not here. 

Q. They are within what you may call the bounds of Paris ? 

A. Paris is like London, — the environs are larger than the city 
is. The works are within the city limits; they are, however, 
away from the heart of the city. 

Q. So that now the works at La Yille tte are not outside of 
Paris? 

A. No : they are in Paris proper now. 

Q. (by Mr. Jewell). You think that if the gas of the Metropoli- 
tan Company of New York is about 6^ candle power, the gas 
you see here is 10 to 12? 

A. Yes, sir ; judging by the eye. 

Q. You have not made any examination of our gas ? 

A. No, sir. 
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Q. Have you made any examination recently of the New York 
gas? 
A. No, sir ; not since last summer. 

Q. (by Mr. Curtis). Are you acquainted with the Philadelphia 
works ? 

A. I am acquainted with Mr. Myers, who is the second superin- 
tendent of the works. I have the statistics of those works ; I 
have not heard exactly what the cost of their gas is now. 

Q. They have no motive, through dividends, or profits or other- 
wise, to shareholders, to misrepresent the cost of the gas, I sup- 
pose? 

A. No, sir. 

Q. Do you find in their Report for 1865 what the cost of the 
gas was ? 

A. Yes, sir ; embracing repairs and every thing. 

Q. Ought not those to be included ? 

A. I was giving the cost of the gas. 

Q. (by Mr. Jewell). You fix the cost of producing the gas at 
$1.88, without including the cost of the repairs, interest on the 
plant, aud all the other items ? 

A. I didn't take them in at all. I was merely giving the cost 
of producing the gas in the meter. 

Q. Independent of distribution and the other elements ? 

A. Yes, sir. It is generally understood that a gas company's 
dividend should not be charged in the cost of making it. 

Q. The common estimate among gas manufacturers is, that the 
cost of coal is about half the cost of gas to the company, is it not ? 

A. The cost of the coal, after selling the coke. 

Q. Is not the cost of the coal about half the cost of the gas, as 
it goes to the consumer, including all proper expenditures to be 
charged to repairs and other items ? 

A. Well, some will overrun it. 

Q. It will be more than half in some cases ? 

A. Yes. 

Q. (by Mr. Stackpole). The cost of the coal will be more than 
half? 

A. It will depend upon what they sell their products for you 
know. There is where the thing comes again. 
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Q. (by Mr. Curtis). We are talking about the estimate arrived 
a ^ by general consent among manufacturers. What ratio does 
the cost of the coal bear to the cost of the gas as coming through 
the tips? 

A. Well, I suppose, taking the average, it would be half and 
half. 

Q. Do you know what the peculiar qualities of the Albert coal 
are? 

A. No, I do not, sir. 

Q. Then you are not familiar with its use in New York? 

A. No, sir. It must be a very rich Cannel coal, if it is used as 
a mixture. 

Q. (by Mr. Jewell). Do the New York companies, to your 
knowledge, use Cannel coal to any extent? 

A. No, I don't think they do. I don't know what the pro- 
portions of their imported coal are. 

Q. (by Mr. Curtis). If you were told, and had reason to believe, 
that one ton of this Albert coal would produce as much illuminat- 
ing power as three tons of Incehall Cannel, then you would alter 
your opinion in reference to the possibility of making rich gas 
with that coal mixed with Pictou? 

A. Yes, sir. If it was as rich as that, it would be like mixing 
oil with it. Of course that would produce very little coke, and 
produce large quantities of oil, if distilled. I saw samples of coal 
in London, brought from Brazil, that was very rich. I don't 
know what amount of gas it would make, but it was almost solid oil. 

Q. If that is the case with the Albert coal, should you see any 
difficulty in making rich gas with a mixture of that and Pictou ? 

A. No, sir. If I was going to give an answer to that, I would 
make my own tests, and see what it would bear. I won't say, 
out and out, what it would or wouldn't. 

Q. I understood you to say that with that small mixture of 
Cannel coal, ten per cent, and Pictou, you could not make a rich 
gas? 

A. That is what I said; but when you take coal such as you 
represent, solidified oil, it is different. 24,000 cubic feet is all you 
can get, 1 think, out of a ton of oil. The highest I have ever 
seen obtained was 21,000 cubic feet to the ton ; and that was done 
by a process that is not generally known, from petroleum oil. 
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Q. Would you be willing to take time to examine the Boston 
Gas Works, their process of purification, the illuminating power 
of their gas, and every thing connected with the manufacture ? 

A. I should have to come here again to do it. I should be very 
happy to do any thing I could. I will give you my time the 
moment I have it to spare. I have no interest particularly in 
this matter, and no desire but to ascertain the truth. I have had 
a great deal to do with gas, but I should like to see some one 
who has had more than I have. 

Q. (by the Chairman). Assuming that the Albert coal produces 
a 35 candle gas, and the Pictou a 12 candle gas, what proportion 
of Albert coal would you, as manager of a Gas Company, mix 
with Pictou coal, in order to furnish the greatest profit to the Gas 
Company? 

A. You must assume another thing — the cost of that coal, that 
solidified oil. That is a very important feature in the calculation. 
I suppose it is very similar to that I saw brought from Brazil. 
I could take it and put it to a light and burn it. If it is like that, 
then it is as rich as shale, and shale gives about 60 candles. The 
cost of that material, and the cost of the Pictou coal would have 
to govern me, in answering that question, very largely. If I was 
for making money, I should want to know what proportion of that 
which cost the most could be used with that which cost the 
least. 

Q. Assuming that Cannel coal is a 30 candle coal, and Pictou 
to be 12, what proportion of Cannel coal would you mix with the 
Pictou ? 

A. Well, I should say 25 to 30 per cent, so as to use it in large 
burners. 

Q. I suppose the difference between Albert and Cannel coal is 
about five per cent? 

A. It is as rich as oil if it produces 35 or 36 candles, because 
oil stands 35 to 36. 

Q. (by Mr. Stackpole). Has there not been a great deal of 
complaint in London and Paris, lately, of the Gas Works, on 
sanitary grounds? 

A. I have not been there lately, but I see that there is a 
disposition, lately, to remove the works. As I said before, there 
was a disposition on the part of the trustees of the different 
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corporations in London to remove them; what will be the result, 
I don't know. It is like a good many other experiments that are 
got up there and elsewhere. 

Q. (by the Chairman). If you were to manufacture gas from 
petroleum oil, at from 20 to 25 cents a gallon, how much cheaper 
gas could you make than from any coal ? 

A. I know that gas from petroleum and shale and rosin oil, 
manufactured by a proper process, can be burned through a two 
foot burner. I have burned it through a three foot burner, with- 
out any smoke. All you want is perfect combustion. I have 
spent a good deal of time over these oils, and I have found results 
that probably other people have not found. There are a great 
many difficulties in making gas from oil, that I have got rid of in 
a measure, I think ; but still it may not always be considered safe 
to say that I have until I do. I don't like to say that I can do a. 
thing until I feel beyond all cavil and question that it is done. 
The difficulty in the way of using petroleum oil in retorts has 
been that the oil clogged up the retorts with carbon almost 
instautly, and they would be of no account but a little while at a 
time. By using superheated steam, and converting it as soon as 
possible into hydrogen and oxygen gases, I have increased the 
capacity fifty per cent, of the illuminating powers, taken as a 
whole, but the increase is not quite so large in proportion when 
it comes into consumption. The only question arising from that 
is, whether the condensation of those gases can be changed back 
again into ammoniacal liquors. That question it will require time 
to settle ; but I made, not a great while ago, some experiments 
for the Government, with the New York gas and gas made from 
oil ; and the gas made from oil gave a light from a two foot 
burner fully up to that given from a six foot burner by the New 
York gas. Its condensing ratio, taking it at zero, was two-thirds 
less than the New York gas. The light was almost extinguished. 
It had got to be largely of a blue and yellow shade, and hardly 
any of it. 

Q. (by Mr. Stackpole). Of the coal gas? 

A. Yes, sir. The oil gas itself is so rich in carbon that it won't 
stand condensation. 

Q. Supposing this invention of yours to be perfected, what 
difference will it make in the cost of gas ? 

22 
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A. I don't think it will be very profitable for the gas com- 
panies. 

Q. How about consumers ? 

A. If they consume less, that will be an advantage for them. 
If a man is going to make gas for his house, and consume less, it 
will cost him less. 

Q. I mean, comparing the thousand feet ? 

A. I say a two foot burner will give as much light with the oil 
gas, as a six foot burner gives with the New York gas. That is 
settled beyond all question or cavil. I suppose it will cost three 
dollars a thousand to make gas from oil. 

Q. (by Mr. Jewell). Will you state whether, in your judgment, 
there is any gas that you observe that is of better quality than 
this used here ? 

A. We have got none in New York. This is about the stand- 
ard, I should judge, of the Metropolitan Co's Gas. 

Q. Is there any better in the country, in your judgment? 

A. No ; I think, the farther west you go, the poorer the gas, as 
far as my observation goes. Philadelphia has good gas. I think 
their gas is richer than this. It looks so to me, by looking at it 
with my eyes ; I wouldn't like to say it is or is not. 

Q. (by Mr. Stackpole). You have been asked about the smell. 
Does rich gas have the peculiar odor of other gas ? 

A. As I say, there is less sulphur in it. It has enough. Oils 
have none. Petroleum oils have no sulphur in them. 

Q. There is no practical danger of gas being so purified as not 
to smell ? 

A. No, sir, it will smell. 

Q. If you raise it to a high quality, it will still smell ? 

A. Yes, sir. 

Q. (by the Chairman). Does it not increase the cost of gas to 
the consumer to burn it constantly under a pressure of two or 
two and a half inches ? 

A. That would depend upon the richness of the gas. If gas is 
very light, it will burn a great deal more than it would if it were 
heavier. I don't think that, with a gas of sixteen candles, a 
pressure of 2J inches is too much. A great many people turn it 
off if they find it so, reducing the consumption at the burner. 
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Q. (by Mr. Jewell). Two or two and a half inches* pressure 
would not be too great a pressure under which to burn 16, 18, or 
20 candle gas ? 

A. No, sir ; gas at 16 or 20 would burn under that. Cannel 
gas, where it has got that specific gravity, is entitled to twice the 
pressure the other has. 

Q. (by Mr. Curtis). When you speak of 2£ inches' pressure, 
you mean at the main works ? 

A. Yes, sir. 

Q. That would bring it down to about half an inch where the 
flame is produced ? 

A. Not so low as that, I think — about -^ perhaps. I suppose 
that when the consumption is largest in great cities, the pressure 
must be the greatest to meet it ; when it decreases, the pressure 
is diminished. At ten o'clock, 1 suppose they take off some of 
the pressure, and at eleven o'clock take it off again. 

Q. So that two and a half inches of pressure does not represent 
correctly the amount of pressure under which we are burning gas 
in this room ? 

A. No, sir, only at the point where it is made. 

Q. (by the Chairman). Assuming that gas is burned in Boston 
under a pressure of two or two and a half inches and in New 
York under a pressure of seven or eight tenths of an inch, and 
that the quality of the gas of certain works that you have named 
is as good as you think it is, is not the consumer here, burning 
under a pressure of two or two and a half inches, a large loser in 
comparison with the New-Yorker, burning under an eight-tenths 
pressure ? 

A. The general supposition is, that when you speak of two or 
two and a half pressure, it is at the manufactory. 

Q. (by Mr. Stackpole). There would be a loss to the consumer 
if the gas was now burning in this room with a pressure of 2£. 
inches? 

A. You would burn more gas. 

Q. It would not be economical ? 

A. I should consider it was burning uneconomically. 

Q. (by Mr. Jewell). There is no trouble about reducing the 
pressure by turning the cock? 
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A. No, Bir ; you reduce the quantity consumed. If you find 
the gas is escaping rapidly, you turn the cock, and the conse- 
quence is you reduce the quantity of gas by lessening the orifice. 
There is the same pressure, but a less amount consumed. 

Q. (by Mr. Stackpole). Therefore, by turning the cock at the 
burner, you do not affect the pressure? 

A. No, sir. All you can do is to have a regulator in the build- 
ing, if you want to affect the pressure in a building of this kind. 
There have been a great many attempts made to regulate it, but 
I have never seen any that amounted to much. 

Q. It must be regulated at the factory ? 

A. Yes, sir, that is the general understanding, and it is under- 
stood that it is so regulated. 

Q. Then if the water gauge should indicate that we were burn- 
ing gas under a pressure of two, two and a half, or three inches, 
you could not decrease the pressure by turning the cock? 

A. You do not decrease it ; you decrease the orifice which the 
gas is passing through. 

Q. (by the Chairman). If you increase the weight upon a 
clock, it will run faster. 

A. If you take a pulley, and increase the amount of weight 
upon it, the probability is that it will travel down faster than 
before. 

Q. If gas enters the meter under a pressure of two and a half 
inches, is it not forced over that meter with much greater rapid- 
ity than it would be if it was consumed under a pressure of half 
an inch ? 

A. Certainly it goes through faster. 

Q. It will reach the burner with a greater pressure, and con- 
sequently with increased consumption ? 

A. It will reach the burner quicker. The increased consump- 
tion depends on the quality of the gas. If the gas has a certain 
specific gravity, with a certain pressure, it will go fester through 
the orifice. 

Q. And a good deal will escape, having deleterious properties, 
that will affect silver, pictures, and the ornaments of a room? 

A. There is always an amount of sulphur from coal that will 
escape and deposit itself on plate, and the more inferior the gas, 
the more of it. 
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Q. If the gas was coming into your house under a 2£ inch 
pressure, would you not consume the gas more economically if 
you should turn off the faucet that is between the meter and the 
street, to an angle of 45 degrees ? 

A. You would make a difference in your house consumption. 
There is no doubt about that. 

Q. If it went to my burners under a pressure of half an inch, 
through the influence of a regulator, and the pressure was 2& 
out in the street, I should save from 35 to 50 per cent in the 
consumption of my gas, shouldn't I ? 

A. I have seen a good many regulators, but I have never seen 
any that regulated it to that extent. It is a very delicate thing 
to get a regulator that will regulate it. There have been a great 
many attempts to increase the flame of gas, and by increasing the 
flame gain a larger amount of light,* but the flame has been 
increased, in my estimation, with a diminished amount of light, in 
proportion. There is a man round the country who is passing 
gas through naphtha. It is a mechanical arrangement, wholly so, 
and a change of temperature ihust send that back where it 
belongs. I don't think there is any thing to be made out of that. 
I own a patent for that, which I think is probably as good as 
any other there is in the world. I saw some experiments made 
in cold weather, and it cost more than it came to. The light is 
increased, no doubt, but you get an increased temperature, because 
you get a large amount of carbon with it. 

Q. (by Mr. Curtis). Is not the stop-cock about as good a 
regulator as there is ? 

A. I believe it is about as good as you will find. I thought I 
had a very good one, but on testing it for a time, it turned out 
not to be so. 

Q. ( by Mr. Stackpole ). Is the stop-cock as good a regulator 
of the pressure as a regulator at the works ? 

A. No, sir. I think that is the best place to regulate it. But 
there is a difficulty; because at one moment the consumption is 
very large, and at another it is less. It requires a very nice 
arrangement at the works. 

Q. (by the Chairman). Under the London inspection, how 
often is the gas inspected ? 

A. Once a month the report is made. 
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Q. How often in the day does the inspector inspect the gas ? 

A. I think he keeps a record from six o'clock in the morning 
until twelve, and then from six in the morning until twelve at 
night. 

Q. He inspects in the day ? 

A. Yes, sir, so as to take the average of pressure and every 
thing else throughout. 

Q. If it is necessary for the city to have an inspector of gas in 
order to give the public the right knowledge of the quality 
of the gas, the pressure, &c, it is necessary for him to make 
these inspections every day ? 

A. He then gets at it very accurately, if he makes them at 
night and through the day, and takes the average difference of 
consumption. 

Q. If there is but one inspector in the State of Massachusetts, 
and he is called upon to inspect the gas in Boston, Worcester, 
Lowell, and Springfield, how can one man do it in the twenty- 
four hours? 

A. I don't think it is in the power of any man, having the 
whole matter in his control, to do any part of the State justice. 
The State of New York has got very much the same system, and 
I don't think it amounts to a row of pins as far as that goes. 
There it is a sort of sinecure. 

Q. It affords very little protection to the consumer? 

A. I never saw his reports yet. 

Q. Do you know whether the Philadelphia gas manufactory is 
managed by politicians and city officials, 'so that it is made subject 
to their control and will, for junketing, or any such arrangement 
as that ? 

A. Now you are ahead of me. 

Q. (by Mr. Curtis). Do you know what the New York inspect- 
or inspects ? 

A. I don't know that he inspects any thing. I think his duty 
is to inspect every thing, but I think he is always about home ; 
I don't think he ever goes abroad largely. 

Q. (by Mr. Stevens). Any thing coming from Mr. Myers, of 
Philadelphia, of whom you have spoken, so far as regards the cost 
of gas, would be accepted as correct? 

A. Yes, sir ; he is second engineer of the works now. He is 
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the working man there. He is a German by birth, and seems to 
be a very honest, straightforward man. 

Q. (by the Chairman). But if the gas cost twice what it should, 
he would have to make a return of what the actual cost was ? 

A. I think he would. I have met him probably half a dozen 
times. I met him on the photometer tests, and I have seen a 
good deal smarter men than he is there. 

Q. (by Mr. Stevens). Do you remember his first name ? 
A. I have got it, but not here. 

Q. (by the Chairman). Have you any knowledge of the wet 
and dry meters as instruments for the measurement of gas ? 

A. They are using the dry meter now as preferable. Some 
prefer it, and some do not. There are a good many that like it, 
and a good many that don't like it. I am well acquainted with 
the maker of it in New York. He is a Scotchman, and has been 
a great many years engaged in the business. He says it is pre- 
ferable to the wet meter. It is preferable in this respect, that it 
does not require the care to be taken of it in cold weather that 
the wet meter does. At this season of the year, a great deal of 
care is needed with the wet meter not to have water there or any 
thing else that will freeze up. The dry meter avoids that. 

Q. Have you ever heard that the dry meter is condemned in 
Scotland as an instrument for measuring gas ? 

A. I believe I have heard they condemned it in England ; but, 
on the other hand, it is preferred by some. I have seen it as cold 
in London as I have ever seen it in this country. The gas froze 
so that you couldn't get a light all over the city. 

Q. Did you ever hear of their being condemned because hoar 
frost formed in them ? 

A. I heard that was the case. It is the ammoniacal liquor. I 
have seen as much as a quart of ammoniacal liquor taken out of a 
meter in Brooklyn. 

Q. (by Mr. Curtis). That would stop its operation ? 

A. Well, it becomes very thick, but you get the gas through it. 

Q. (by Mr. Jewell). The consumer gets the gas, and the com- 
pany don't get paid for it ? 
A. I think that is it. 
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Q. (by the Chairman). Are you aware that the Scotch gas men 
pronounce the dry meter a failure, and make the declaration that 
the freezing of the meter ia a loss to the consumer of 35 per cent ? 

A. The gas is not all burned. In this case at Brooklyn, where 
the man was away from the house, the meter registered a certain 
amount as consumed, but he did not consume it, and the meter 
showed it was there, in the ammoniacal liquor. 

Q. That was a dry meter ? 

A. That was a dry meter. 

Q. Have you ever heard it stated, that if the owner of a house 
goes into the country in the month of June, and comes back in 
October, the coal tar upon the leather valve that works in the dry 
meter has become hardened, and the meter measures 30 to 40 per 
cent against the consumer as well as against the company some- 
times ? 

A. I never saw coal tar get as far as that. If the gas is proper- 
ly purified, I don't see how it could get there. 

Q. Have you ever heard it stated in England that the coal tar 
entirely consumes this material, which looks like leather, I don't 
know whether it is or not, so that it is not servicable at all, and 
cannot be relied upon ? 

A. No, I have not ; there may have been cases. There have 
been investigations going on there that have been more scrutiniz- 
ing than ever before in the world, and there may have been 
things found that I have never heard of. 

Q. (by Mr. Jewell). In the long-run, don't all meters, dry and 
wet, err, on the average, in favor of the consumer? 

A. Well, I don't know. I have seen a good many tests made 
at meter manufactories, both here and abroad, and they are made 
so exact that they won't vary, — well, they are not intended to 
vary any thing at all. 

Q. On the whole, is there any thing that is measured, either by 
fluid or dry measure, that on the average, in your judgment, 
gets so accurately measured as gas ? 

A. If the meter is made as it should be, it measures it accu- 
rately, as nearly as it is possible to make mechanism do it. It 
comes as near to a watch as possible in its regularity, but yet, 
watches get out of repair, and so do meters, and they should be 
inspected, to see that they are kept in order. 
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Q. (by the Chairman). If a meter is expected to measure with- 
in five per cent of the correct measurement, is it as correct as 
a yard-stick or a gallon measure ? 

A. No, sir, it is not. 

Q. (by Mr. Stackpole). Is the leather apt to get hard ? 

A. I have not seen that tested in dry meters. Whether the 
effect of the ammoniacal liquor will destroy the leather in a cer- 
tain time or not is a thing I have not seen demonstrated. I have 
bad a regulator, where we have used leather for the valves injured 
by the ammoniacal liquor, that has eaten up the leather. 

Q. (by the Chairman). Have you ever seen any glycerine me- 
ters in New York ? 

A. No, I have not. They are using them largely in Cincinnati. 
I should think that where glycerine is used, it would have a ten- 
dency to injure the leather valves. It may not, but it strikes me 
that it will eat almost any thing I have ever seen. 

Q. The object is to use it in a cold climate ? There is little or 
bo evaporation? 

A. Yes, sir. 

Q. (by Mr. Curtis). Glycerine is a fatty acid that will ulti- 
mately, destroy almost any thing ? 

A. Yes, sir. This naphtha will eat up any metallic substance 
that I have ever seen. 

Q. (by the Chairman). If you had a meter in your house that 
you thought was out of order and measuring against you, would 
you prefer that that meter should be inspected at your house or 
taken down and carried to the Gas Company's establishment be- 
fore it was inspected ? 

A. That would depend upon my feeling of trust towards the 
Gas Company. If I had any doubts about them, I would have it 
inspected at my house ; but if I had not, and trusted them, I 
would have it inspected at the establishment. 

Q. Suppose the meter was a dry meter and had been frozen up 
by boar frost, and measured against you, and that by carrying it 
to the gas works, the frost melted before it was inspected, and 
the inspection demonstrated it to be right, should not that meter 
be inspected in your house? 

23 
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A. I should say it should. I don't see any objection to inspect- 
ing a meter in a house, either. It is generally easily done by 
sending a proper man. 

Q. The State Inspector in the city of New York confers no 
benefit upon the citizens that you know of? 

A. I have never heard any one say that he was of any benefit 
to him. In fact, I don't believe there is one out of a hundred 
inhabitants in New York who knows that there is a gas inspector. 

Q. (by Mr. Stackpole). In your judgment, should not every 
meter be inspected before it is allowed to be used ? 

A. That is what they say when they make them — that every 
meter is thoroughly inspected. Now, if you doubt them, you 
should have it inspected when you put it into your house. 

Adjourned to Tuesday evening, at 7J o'clock. 

Tuesday, Dec. 4. 

The Committee met agreeably to adjournment, and the examina- 
tion of witnesses was resumed. 

TESTIMONY OF CHARLES BOBBINS. 

Q. (by Mr. Stackpole). Wh^re do you live, and what office 
do you hold ? 

A. I live in South Boston, and am Master of the House of 
Correction. 

Q. How long.have you held that office? 

A. Thirty-three years and more. 

Q. Do you make your own gas there at present? 

A. Yes, sir. 

Q. What coal do you manufacture it of? 

A. Pictou. 

Q. How much does that cost you ? 

A. It cost last year, delivered at the institution, $9.60. 

Q. 2,240 lbs? 

A. 2,240, 1 presume, sir. 

Q. Have you made any calculation* as to what your gas costs 
you? 

A. We always make monthly statements to the Board of what 
the gas costs. 

Q. Can you give the cost during the last month 
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A. The whole number of tons of coal used the last month was 
19 and about a half of Pictou. That, at the present price, $9.60 
a ton, amounts to $186.85. Six casks of lime, at $2.00 a cask, 
$12.00. Making in all $198.85. We have used at the prison, the 
hospital, and the house, 49,000 feet. At the office, the gate, re- 
ceiving room, bake house, officers' quarters, and two yard lights, 
10,900 feet. Brush shop, 3,000 feet. Lunatic Hospital, 79,050 
feet. In the female shop, where we use some gas, we have no 
meters, and we reckon the consumption by the burners. Female 
shop, ten burners, twenty days, 2i hours, each day (estimated at 
eight feet per hour for each) 4,000 ft. Total amount of gas con- 
sumed, 145,950 feet. Cost per thousand cubic feet, $1.36 j^. 

Q. Have you deducted from this the coke ? 

A. No, sir. The coke we burn under the retorts, most of it. 
There is some little of the sweepings that we use in our boilers. 
If there is any waste or ashes, it is used in other ways. 

Q. Do you sell or make any use of the tar you get ? 

A. We sell the tar. 

Q. Have you deducted that from this estimate of cost ? 

A. No, I have not. 

Q. Do you know how much it was you got ? 

A. Since September to the 6th of November, we have obtained 
five barrels of coal tar from 25 tons of coal used. 

Q. How much have you sold that at? 

A. I think that was a dollar and a half or two dollars a barrel, 
I don't know which. I have not deducted the tar we made from 
the last month. 

Q. What use do you make of the refuse lime ? 

A. Some of that we use upon the ground, the rest we throw 
away. 

Q. What sort of gas do you get ? 

A. We think we get very fair gas ; as good gas as I see burnt 
almost anywhere. 

Cross-examined by Mr. Curtis. 

Q. Is the quality of the gas made from Pictou coal altogether 
satisfactory to you ? 
A. It is, sir. 

Q. How many hands did you employ in making it? 
A- We employ at the present time four during the 24 hours ; 
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that is, two during the day and two daring the night. We call 
them four, because there is one that we call a man and one 
invalid ; one smart man to tend the retorts and one merely to turn 
the crank. He is not able to do any thing else. 

Q. Are they paid any wages ? 

A. They are not, sir. 

Q. They are convicts ? 

A. Yes, sir. 

Q. Nothing enters into this cost but coal and lime ? 

A. That is all. That is all the calculation that is made. 

Q. What day's wages would you have to pay these men if you 
had to hire them to attend to that? 

A. That I cannot answer, sir. # 

Q. Wouldn't you have to pay them at least two dollars a 
day? 

A. I should think not ; not for that class of help. 

Q. About the same as they pay in Boston ? 

A. We could get better men than those for that price. One of 
them might perhaps be considered an able-bodied man, the other 
is not. 

Q. Do you know what the cost of the gas works themselves 
was? 

A. I do not. The gas works were put up about 1858 or 1859, 
I think. 

Q. Have any repairs been made upon them ? 

A. They have all been built over new since they were origi- 
nally put up, mostly. 

Q. Have you ever tried to make an estimate of the actual cost 
of the gas, with all the repairs and expenses counted in ? 

A. No, sir. 

Q. Have you tested it with the photometer, to ascertain what 
illuminating power it has? 

A. No, sir. It was attempted some four or five years ago. I 
think Mr. Giles came over there and examined it, and tested 
it, — tested the number of candles, &c, but what that was now, I 
can't recollect. It appears to me it was in the vicinity of some 
twenty candles, if I remember rightly. I know at that time 
we had some trouble with our gas works, and had from the 
original gas works first put up, because they were not half made, 
or not properly made, and I called upon Mr. Giles a number 
of times for information and for assistance, and 1 always got it. 
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Q. Down at the Boston Gas Works ? 

A. Yes, sir, and he assisted me somewhat in some of the works, 
putting in a new purifier, &c. 

Q. What sort of retorts do you use over there ? 

A. We use Mr. Giles's retorts. 

Q. Iron retorts ? 

A. Yes, sir. 

Q. What meters do you use to measure the gas ? 

A. We have two wet meters and one dry meter at the institu- 
tion, and at the Lunatic Hospital we have one dry meter. These 
are all the meters we use ; and our meters I don't think are perfect ; 
I have reported them a number of times. 

Q. Then you have not strict confidence in the meters ? 

A. I have not strict confidence in the meters at all. 

Q. (by the Chairman). You deem them very inaccurate instru- 
ments of measurement, don't you ? 

A. I do, sir, myself. 

Q. The men you employ could manufacture three times the 
amount of gas they do if you could consume it, couldn't they ? 

A. The same number of men could probably manufacture 
double the quantity of gas that we make. There is no doubt 
about that, I think. 

Q. (by Mr. Stackpole). Could you make more gas with the 
same number of retorts ? 

A. We don't use but one at the present time, and we don't at 
all times force that retort to its full height. 

Q. You have two retorts ? 

A. We have two, but then we don't use but one but very 
seldom. 

Q. (by the Chairman). You could use a bench of six or seven 
.clay retorts with the same amount of fire ? 
A. Yes, sir, use any number. 

Q. (by Mr. Putnam). Do you use wet or dry purifiers, or both ? 

A. We use the wet, sir. I know but little about the manufac- 
ture of gas. I never saw but very little of it until I began to 
manufacture at the institution. I have visited some few works, 
but very few. 
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Mr. Stackpole stated that, in the absence of some witnesses he 
had expected to examine this evening, he would like to ask Mr. 
Greenough (Treasurer of the Boston Gas Light Co.) a few ques- 
tions, if there was no objection. The counsel for the Company 
stated that they expected to call Mr. Greenough, and that they 
would prefer to have his testimony taken as a whole rather than 
fragmentarily. If, however, they found it unnecessary to call 
him, he would be present, and the counsel for the Committee 
should have an opportunity to examine him, with the same power 
that he had now. Mr. Stackpole said he was content with this 
arrangement, if it was perfectly well understood. 

The Chairman. Perhaps I may as well say here, that we do 
not consider that we are sitting to investigate the affairs of the 
Boston Gas Light Co. They may show that their management is 
perfect, and all their operations conducted in the best possible 
manner. That is not the question. The question is, whether, on 
sanitary grounds, and with a view to the benefit of property in 
Boston in the neighborhood where, the gas works are located, they 
should be removed from the city ; whether it is not best for the 
interests of the city, and eminently proper, that the city should 
supply the citizens with gas at its minimum cost, so that the peo- 
ple should have the right to regulate the quality of the gas, or 
any thing else that belongs thereto. Then another question here 
before us is one of great importance, and that is, the inspection 
of gas in such a manner as shall be satisfactory to the citizens, 
and also to consider the expediency of having an inspector for the 
city, who shall impart the information that he, as inspector, would 
be able to impart, in regard to the most economical mode of con- 
suming gas, the best mode of adapting our fixtures to economy 
in the consumption, the best burners to be used, and every thing 
of that kind. These are questions that the State Inspector is 
under no obligation to answer, and if asked them, he would not 
answer; but these are questions, as I conceive, that we are to 
consider, primarily, in this investigation. The Gas Co. have come 
in here and asked that they may be heard. The Committee are 
very desirous of getting information in regard to the mode of 
manufacturing gas, in regard to the material that is used in the 
manufacture, the different kinds of coal, <fcc. ; but as regards the 
whole matter, if the Company should prove to the perfect satisfac- 
tion of the Committee that every thing is well done in their 
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departments, then comes back to us the question, and that is 
primary, whether the city shall put up works outside the city and 
supply the citizens at cost. That is the way the Committee, I 
believe, understand their duty in the investigation of this question. 



TESTIMONY OF JOSEPH W. TUTTLE. 

Q. Where do you reside, sir ? 

A. 38 Sheafe Street. 

Q. How long have you resided there ? 

A. About ten years. 

Q. What is your occupation ? 

A. Commission merchant. 

Q. How near do you live to the works of the Boston Gas Co. ? 

A. Well, my house is the third from Snowhill St., and Snowhill 
St., on one side, passes the gas works. Perhaps I am five or six 
rods from the works. 

Q. Have you observed what effects the location of the Boston 
Gas Light Co.'s works in that situation have produced ? 

A. Well, sir, I have seen the effect in the reduction of the value 
of property. 

Q. Will you state whether there is any other effect produced 
by the location of the gas works where they are ? 

A. There is a very fine sifted dirt. The chimney is very high ; 
we don't smell very much of the gas ; I suppose it goes over us 
where I live, I am so close to it ; but we have a very fine sifted* 
black dirt, that will penetrate where wind will go, I assure you. 
It is fine, and a great deal of it. 

Q. Does this dirt get into your houses ? 

A. Oh, yes, sir, terribly. 

Q. How does it affect your furniture ? 

A. I don't know that it harms it any other ways than it keeps 
the women at work all the time. I can't say that there is any 
stain ; I should think not. 

Q. What annoyance is it personally ? 

A. Well, it is quite an annoyance personally, because, when 
you go home to dinner, supper or breakfast, you have that sifted 
on to you all the time. 

Q. Have you heard much complaint about it in the neighbor- 
hood? 



188 

A. No more than w© are always complaining; that is about all. 

Q. You own real estate there ? 

A. I own my house. 

Q. What is the effect of the gas works on real estate, in your 
judgment ? 

A. Well, I will tell you. Perhaps I can illustrate it in this way. 
I gave $5,000 for my house, and I have offered it, when real estate 
has been going up, for $4,500. 

Q. And no buyers ? 

A. I have not sold it. It is a good place to live ; good land ; 
good high ground ; except the nuisance of the gas house, as I 
think. 

Q. How about the effect of the other real estate in the neighbor- 
hood? 

A. I see no reason why it should not affect it the same as mine. 
I am not posted only about my own real estate. The auctioneers 
say, when they sell property there, — they tell a pretty large story, 
probably, — that it would double the price of real estate if the 
gas works were not there. I think that may not be true. 

Q. Has the Gas Light Go. bought any real estate there ? 

A. I think they have, a large quantity. 

Q. How much? 

A. I can't tell. I know one day there was an auction* of 25 
buildings that were sold to be torn down. Those were not near 
all that they have taken down ; I judge 40 or 50. I don't know 
only by judgment. Some are moved, and some are torn down; 
•mostly torn down. 

Q. In your judgment, how was the price at which they were 
enabled to buy these estates affected by their being there ? 

A. I don't know about that. 

Q. Can you offer any opinion about it ? 

A. Of course they bought them very reasonable. They were 
old buildings. They would naturally buy them low, of course. 

Q. Would not the price at which they were enabled to buy be 
affected by the fact that real estate had depreciated there because 
the gas works are there ? 

A. Of course it would. 

Q. Do you see any thing to prevent their buying more real es- 
tate there which has been depreciated by their own action ? 

A. No, sir ; I should think they might buy real estate at lower 
prices than they could if it were not for the gas works. It is 
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very evident that the gas works reduce the price of real estate. 
I think every man who lives there will say that, 

Q. And in that way they are able to buy at a cheap rate what 
is injured by their own works ? 

A. I think so. 

Q. Are there any other facts that you know that you think 
wonld be of importance to the Committee ? 

A. I wish to name in regard to the meters ( if it would do any 
good), that they are liable to make mistakes. I don't understand 
the meters ; I don't know but they are always the same ; but 
they made a mistake at my store one day of some four thousand 
feet. Well, they rectified it, of course. We said, right off, it 
was a mistake ; we knew it couldn't be so : an examination was 
made, and the mistake was rectified. I think the meters should 
be made in such a way that any man can know how much gas he 
burns, without any great deal of study. I don't know but they 
can now, but I don't understand them. It seems to me every man 
ought to be able to know whether his meter registers right or not. 
I don't accuse the Company of any mistake. 



Cross-examined by Mr. Curtis* 

Q. That was not necessarily a mistake of the meter, it was a 
mistake of the man. 

A. It was a mistake of the man. 

Q. What should you say real estate would be worth, if the gas 
works were not there ? 

A. I think it would be worth $6,000, what I gave $5,000 for. 

Q. How much a foot ? 

A. It is only a house, you know. The land is almost covered 
with the building. 

Q. What I want to get at is, what you think it would be worth 
a foot. 

A. I can't tell, because I haven't bought any thing of that 
kind. 

Q. Do you know the dimensions of your lot ? 

A. Yes, sir ; it is 17 feet wide, and runs back 49 feet, I think. 
It is in a block. The building is not the whole of it, because 
there is a yard behind it. 17 by 32 the house maybe ; something 
like that. About 800 feet I should think there was. 

24 
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Q. You bought your estate with the knowledge that the gas 
works were there ? 

A. Of course 1 did, but I was not aware of their effects, because 
I was an out>of-town man. 

Q. Has there not been quite an accession of Irish population in 
that part of the city ? 

A. Well, yes. I don't know. Yes, they have come into our 
own street, because folks wouldn't live there ; they moved. 

Q. They have come into Snowhill Street and Snowhill Court ? 

A. Yes, sir. 

Q. Don't you think that depreciates property ? 

A. Yes, sir, it does. One reason they come there is, because 
they can buy building lots cheap. They don't care so much about 
the location. They work in the gas house and are dirty, and 
would just as lief be dirty as not, perhaps, and just as lief live in 
the dirt. 

Q. But it don't improve the value of the neighboring land to 
have them there ? 

A. Perhaps not, but they accumulate there. They are a nui- 
sance, I say. 

Q. What direction is your house from the gas works? 

A. It is about south. 

Q. Westerly from your house, there are a good many foundries 
and blacksmith's shops ? 

A. Oh, yes, a blacksmith's shop is close by ; nearly the first 
thing that I come to from my house. 

Q. Are there not marble works on Charlestown St. and Trav- 
erse St. ? 

A. That is some ways from me. 

Q. Don't the prevailing westerly winds blow their smoke over 
your premises ? 

A. We never see any thing of the white dirt ; we see the black 
dirt altogether. 

Q. They burn black coal, don't they? 

A. I think likely. 

Q. Don't they make much more thick smoke than the Gas Co. 
does ? 

A. That is some ways from where I live. 

Q. (by Mr. Jewell). The Gas Co.'s works are no more prejudi- 
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cial to yon than any very large foundry ? An iron foundry of the 
same dimensions would be about as injurious as this? 

A. I think not. I think this fine dust is the worst of it. 

Q. The consumption of great quantities of coal in your im- 
mediate vicinity would cause the same or similar effects ? 

A. I don't know about that dust. I think this dust is the worst 
part of the story. 

Q. (by the Chairman). There is no difficulty in recognizing this 
dust that comes from the gas works in distinction from any soot 
that would come from any marble factory where they have a 
steam engine ? 

A. Oh, yes, you can distinguish it ; you can tell this dust. 
You go by the windows, and you can see that every one of them 
has some of that dust, and you must know where it comes from. 
It is all evident enough. 

Q. Is that dust so light that you inhale it ? 

A. Some of the time it is. It has been very bad of late. They 
have moved a block of old buildings, that used to catch some of 
the dirt. They have moved them away, and there is an open 
space coming right into Sheafe Street, and we have abundance of 
it now. 

Q. You deem these gas works detrimental to the health of the 
people who live in that neighborhood ? 

A. I cannot answer that. We have got a very healthy spot of 
ground. Perhaps with that circumstance, even if it was injurious 
to health, we might be as well off as other folks that live on 
made land. I am not sure. It is a healthy place, and would be, 
if it were not for the gas works, a very healthy place. 

Q. Supposing the present value of the ground to be $1.75 a 
foot, what would be its value per foot if the gas works were not 
there, in comparison with other parts of the city ? 

A. I think it would advance fifty per cent immediately if the 
gas works were removed. 

Q. (by Mr. Davies). Are you ever troubled at all with the smell 
of gas? 

A. Very little ; very little indeed. I have had it beat down in 
a sultry sort of day, when they were doing considerable, so that 
you'would smell it : but very little. The chimney is very high, 
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and I think they would be as likely to smell it twenty, thirty, or 
forty rods off as where I live. 

Q. (by Mr. Curtis). If the Gas Co. built a high wall or structure 
between them and you, wouldn't that benefit your place? 

A. If they built it high enough. 

Q. If they built it as high as the buildings that were removed? 

A. I think it would remedy what they have done by taking out 
the old buildings. 

Q. How high should you like to have it? 

A. I should like to have it as high, I was going to say, as 
heaven. That would suit me. 

Mr. Jewell. Mr. Chairman, I suppose, from what has been said, 
that Mr. Stackpole is nearly through with his testimony. Of 
course, I am not aware how much more he has got, but I sup- 
pose he is nearly through. The Boston Gas Light Co. would be very 
glad to have all the members of the Committee, at any time which 
they shall select, — not at a time selected by us, because then it 
might be said that we had prepared our works, or done something 
to put them in a different condition from what they ordinarily are, 
— go down to the Company's works, with the counsel, and any ex- 
perts the Committee desire to take with them, and see every part 
of the works, see every process, and make all the inquiries and 
inspections they desire ; see our process of purification, the qual- 
ity of our gas, and the character of our materials. Mr. Curtis 
and myself would be very glad to go down at the same time, 
but we do not wish to fix the time. If the Committee will agree 
upon any time, we will go down with them at fifteen minutes' 
notice, and Mr. Greenough will go down. The Committee will 
then be sure that every thing is in its ordinary course. It is 
hardly necessary to say, that there can be no change in the 
works, from one day to another, except a change in the coal. 
That has to be given out on the morning of each day. If the 
Committee go to-day at 12 o'clock, they will see the works operat- 

ng as they operated yesterday, and as they will operate to-mor- 

ow. 

The Chairman. If the Company is manufacturing on the most 
scientific principles that are adopted anywhere, in Europe or in 
this country, and the Committee could be shown that, positively 
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and clearly, it would be the means of aiding them, perhaps, in 
arriving at the conclusions they are trying to arrive at in regard 
to the cost of manufacturing gas. If they are in any respect 
behind the times, and do not use the modern improvements, then, 
through those works, the Committee would not arrive at those 
facts which they desire to ascertain, in regard to what a ton of 
coal produces of gas, what quantity of coke, and what quantity of 
coal tar, and the price that is obtained for coke and coal tar. All 
these items of information we want in order to come to our con- 
clusions. 

Mr. Jewell. I assure you, Mr. Chairman, if you go down to the 
works, you shall see the quantity of coal we use every day of the 
year — the quantity of Pictou, of Lingan, aod Cannel ; the amount 
of labor employed, and how much coke and coal tar is produced 
in the course of a year. Every thing that those works exhibit 
shall be at your service. The materials are there, I have no 
doubt, to show all the facts, and if you have any doubt about the 
operation of the works, call on any gas engineer you desire to go 
with you and give you information. 

Adjourned to Friday evening, at 7 o'clock. 

Friday, Dec. 7. 

The Committee met, agreeably to adjournment. 

Mr. Stackpole said, that, before proceeding to call any more 
witnesses, he wished to call the attention of the Committee to the 
Report of the Trustees of the Philadelphia Gas Works, by which 
it would appear that the loss last year, instead of being $360,000, 
as previously stated, was $158,000. The Report for the year 
1864 showed that there was a gain that year of $371,000; and 
the Report for 1865 mentioned a number of things, in addition to 
the rise in the price of labor, which made the loss that year much 
greater than it would otherwise have been. He thought the 
whole thing should be taken together. 

TESTIMONY OF JA£EZ F. HEWES. 

Q. Where do you live ? 

A. 140 Prince Street. 

Q. What is your occupation ? 
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A. I am a baker. 

Q. Is your establishment at that place? 

A. Yes, sir. 

Q. How near is that to the Boston gas works ? 

A. It is right opposite. 

Q. Do you own real estate there ? 

A. Yes, sir ; I own my place. 

Q. Your bakehouse and your house ? 

A. Yes, sir. 

Q. Are you acquainted with the value of real estate in the 
neighborhood ? 

A. I know what I paid for mine. 

Q. In your judgment, what is the effect of the gas works upon 
the value of real estate in your neighborhood ? 

A. Well, I paid $1.95 a foot for mine fifteen years ago, I think 
it was ; and if I was to judge what my estate is worth now by 
what Mr. Prescott, who does the business for the Gas Company, 
paid for the estates opposite, $1.25 a foot, probably mine wouldn't 
fetch any more, if it was to be sold. 

Q. Will you state what the effect of the gas works is in your 
neighborhood ? 

A. Well, if Mr. Greenough will come and live in my house 
three years, I will give him my real estate. 

Q. State your reasons for that. What damage do they do 
there ? 

A. Well, it is all dirt and filth. I tried to be respectable once 
in my life, and had some paintings in my house ; but I have had 
to cover them all up. It is all dirt, all through there. 

Q. What is this dirt caused by ? 

A. The dirt that comes into my place is caused by the welting 
out of the coal. It is not the chimney. 

Q. What form does it come in? 

A. It is all through the house just like snow under a door. 

Q. Is this constant? 

A. Yes, sir. It is worse in a foggy time, when the wind is 
north-east. It sweeps right in. We can't keep any thing clean. 
We have to take our crockery all out of the closet and clean it, 
after such a time as that. 

Q. Do you experience any difficulty in washing your clothes? 

A. We don't very often wash when the wind is north-east, or on 
a stormy day. We almost always wash the clothes on a fair day, 
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and it don't trouble as then. Then the wind is not north-east, so 
as to sweep it in. 

Q. Do your neighbors experience the same trouble ? 

A. Sufficient for myself is the evil I have to endure. I have 
had my place painted several times; I sha'n't have it painted again. 
I had it painted a year ago last May, and paid $135, and in six 
weeks it didn't look any better than it did before. The back part 
of the house has never been painted since old Billy Oray owned 
it, and sold it to the man I bought of, and the front part didn't 
look any better than the back part six weeks after I had it painted. 

Q. Do you know this dirt comes from the gas house ? 

A. Yes, sir. 

Q. What kind of dirt? 

A. Well, it is dirt. There is, all the time, dirt; but the time 
when it troubles us most is when the wind is north-east, and it 
drives right in. 

Q. Have you heard any other complaints from anybody ? 

A. Well, you see, in that particular vicinity I am the only 
American that lives there. My business has kept me there. If 
I could have got money enough, I should have gone away. I have 
no family except my wife, and we think perhaps we had better 
stay there. The other people are principally laboring men ; most 
of them work in the gas house, and of course they wouldn't com- 
plain of it. All of them work there, in fact, except when you get 
farther up the street. There, some of them own their houses. 
There is nobody that lives there down so low as I am that would 
be likely to find fault. 

Q. Most of the people are employees of the gas works? 

A. I should say so. I don't know where the men work. 

Q. Has the Gas Company lately bought any property there ? 

A. Yes, sir. 

Q. What have they bought? 

A. They have bought almost all up to Snowhill Street. They 
have made a clean sweep pretty much. There are two old estates 
they have not got. 

Q. Do you know what price they gave for it ? 

A. No, sir. They never let anybody know when they want 
any thing. They have a very intelligent man who manages their 
affairs. He knows how to do their work carefully and prudently, 
and when the thing comes out it is all done. 
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Q. Have you any thing else to state in regard to the effect of 
the gas works there ? 

A. The lawyers will call me a swift witness, because I am so 
much personally concerned. It is killing me. It would have 
knocked my business all to pieces if I hadn't had some business 
that was not dependent upon what they have driven away from 
me. 

Q. In what way ? 

A. The first day they started round the corner of Prince Street, 
they struck ten dollars' worth of trade out of my shop; and they 
have just struck ten dollars more out. 

Q. How is that ? 

A. By driving off the inhabitants. 

Q. Has there been any great change in the character of the 
inhabitants since the gas works came there ? 

A. I don't suppose there has been any more change than goes 
on regularly in different sections of the city at times. 

Q. What has been the change ? 

A. The change has been, there were some very respectable 
people who lived and owned houses there, and they have left. 
Many of them have moved out of town, &c, the samo as they do 
from other places. On the back side of the gas works, up on 
Snowhill Street, and Hull Street, I am not so well posted. I don't 
know what the change has been up there, only in my own neigh- 
borhood. 

Q. (by the Chairman). What in your judgment would be the 
increased value of real estate down there where you live, pro- 
vided the gas works were entirely removed ? 

A. Well, that is rather a difficult question to answer. My 
property would be worth double to-day what it is. This very 
piece on Prince Street would be worth double to-day what it is, I 
think. That is my opinion. 

Q. In your opinion, would the property round the State House 
sink to about the value it is with you if the gas works were 
placed there ? 

A. Yes, sir. There is no place in Boston that you could put 
the gas works but what it would be worse than Prince Street is 
to-day. Property would be worth less, in my opinion. That is 
only my opinion. 

Q. Do you think the city has any right to permit gas works 
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within its limits, when they have such an effect upon the value of 
property ? 

A. I do not. I started once to get an injunction on them, when 
they undertook to go up Prince Street ; but Mr. Charles P. Curtis 
told me, more than thirty years ago, when he was counsel for me, 
" Don't you never go to law ; it is worse than a fit of sickness ; " 
and when I looked into the matter, to show cause why they ought 
not to go up there and depreciate the value of real estate, I took 
Mr. CurtiVs advice and didn't go into law. I found that the 
responsibility fell on me. The old inhabitants had kind of given 
it up. They had fought it in old times, and considered that they 
had fought it enough. Mr. Harris said he had fought them out as 
long as he could. When I found that I had got to go to law with 
a rich corporation, who rather seek law than otherwise, because 
they have their counsel paid all the time, I thought I had better 
not touch it. My remonstrance against their extending their 
works on Prince Street is on file in the city government. 

Q. Did Mr. Curtis give you an opinion on the law of that 
question ? 

A. Mr. Curtis was not my counsel at that time. It was about 
another matter that he gave that advice. It was twelve years 
ago that I wanted to put on an injunction. I thought they had no 
business to come there and destroy the value of my property, as 
I knew they would, and as they have. But I found the laboring 
oar was on me, and I had got to get the testimony and put it in ; 
and I well knew these rich corporations understand the law pretty 
well, and they had their counsel ; this gentleman (Mr. Jewell) was 
counsel for them then. 

Mr. Jewell. Not at that time. 

Witness. Yes you was. Then I petitioned to have the city 
stop their building up there ; but Mr. Holbrook (he was one of 
the Aldermen then) came down to see me, and said the petition 
would be put on file. It is on file, probably, and will be kept 
there. 

Gross-examined by Mr. Jewell. 

Q. Do you think the removal of the gas works now would 
restore the same class of population that you say used to be there 
20 or 30 years ago ? 

A. No, I suppose not. 

25 
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Q. You don't, suppose that taking them away wculd remove 
the Irish population away from there ? 

A. No, sir. 

Q. Then you don't think your house would be worth double if 
the gas works merely were taken away from there ? 

A. Well, pretty much the whole of the city of Boston is occu- 
pied for something. There is a perfect blank. I call it my park. 
When they want to tax me for my place, I tell them of the nice 
park I have in front of my house. 

Q. You don't think your house would double in value merely 
from taking away the Gas Company's Works ? 

A. Yes, I do. There is no place in Boston where property is 
worth so little as at the North End. The Gas Company has been 
steadily decreasing the value of it, whereas in other sections of the 
city it has been rising. 

Q. (by Mr. Curtis). Did you buy before the Gas Company 
went there or after? 

A. I bought my place before the Gas Company came up on 
Prince Street. 

Q. Not before the Gas Company was established there? 

A. Oh, no. I am not an old man enough for that, 

Q. (by Mr. Stackpole). If the Gas Company keep on making 
their aggressions, what will be the effect of them ? 

A. They will have the whole of the North End to Hanover 
Street, if they go on as they have since I have been there. 

Q. What effect will that have on property? 

A." It makes a perfect blank, except what they use themselves. 

Q. (by Mr. Stevens). Is there any greater deterioration there 
than there would be if there was a large iron foundry there, simi- 
lar to those at East Boston ? 

A. I shouldn't think iron works would be so bad as that. I don't 
know. I am not a critic. The gentleman asked me to come and 
testify after you had had these scientific gentlemen, and I didn't 
\Vant to, for I am not scientific. I know only as far as I am con- 
cerned. I beg to be understood. I believe these gas works are 
managed as well as they can be, I don't believe there is any thiug 
that could be done to make them better that they wouldn't do. 



199 

Q. (by the Chairman). The influx of the Irish population is 
owing to the deterioration of the property isn't it? 

A. The tendency was that way when I moved there, although 
there were a great many respectable people living there. But 
there were a gre^t mxuy laborers employed by the G.is Company, 
and they live as near as they can. They get houses, they let out 
rooms, and they pay for what they get, and the tendency is to 
locate as near the gas works as they can. 

TESTIMONY OF SIMEON P. TAYLOR. 

Q. (by Mr. Stackpole). Where do you live? 

A. On Sheafe Street 

Q. What is your occupation ? 

A. Coal and wood. 

Q. How near do you live to the Boston Gas works ? 

A. I should think 200 or 300 feet perhaps from some part of 
their premises. Considerable further from the works — from the 
chimneys. 

Q. Do you own real estate there ? 

A. No, I don't. 

Q. In your judgment, what is the effect of the gas works there ? 

A. I think it is decidedly deleterious to real estate in the 
vicinity of the gas works. 

Q. Can you give the Committee any statistics in regard to the 
depreciation of the value of real estate, or any information com- 
paring the past and present value of real estate ? 

A. Well, the depreciation has not been so great as it might 
have been otherwise. As real' estate in other parts of the .city 
has been increasing for several years, the real estate at the North 
End has about held its own, as a general thing. But round in 
the vicinity of the gas works, I should say that real estate had 
been gradually depreciating. 

Q. How much, sir? 

A. Well, there is one piece of real estate that is in about the 
middle of Sheafe St., that was sold a short time since, and it didn't 
bring within 30 per cent of what it was worth eight or ten years 
ago. 

Q. Was that depreciation caused by the gas works, in your 
judgment? 

A. Well, yes, directly and indirectly. The effect has been to 
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crowd out respectable people from the vicinity of the gas house, 
and a different class has taken their place. The tendency has 
been to drive the most respectable part of the citizens from the 
North End. 

Q. So that those who live near by are those employed in the 
gas house? 

A. Yes; and a different class of people from those who former- 
ly lived there. 

Q. In your judgment, if the gas works were to be removed, 
would it tend to increase the value of real estate? 

A. I think it would, decidedly. 

Q. Have the gas works recently purchased any real estate in 
that vicinity? 

A. Yes, sir, they have recently purchased a large tract, 

Q. Hqw does that affect the value of real estate ? 

A. Well, the more they occupy there, the more it must 
depreciate. The farther they extend, the more it must affect the 
value of real estate, evidently. 

Q. Is there any other deleterious effect from the presence of 
the gas works there, from dirt, or any thing else? 

A. Well, the smoke and fine dust that we all experience, who 
live in the vicinity of the gas works. 

Q. Will you tell the Committee how that affects you ? 

A. Well, it is something of the nature of lampblack — very 
fine; but it is sure to find its way through the windows when the 
wind is in a certain direction. 

Q. It injures your carpets and so on, does it? 

A. Yes, and particularly washing days. I hear of it from my 
wife more than any other way in that respect, — that they have 
to wash their clothes over a second time. 

Q. Are there many complaints in the neighborhood, that you 
know of? 

A. I don't know that there is any thing particular. It is an old 
subject. We all understand at the North End that the gas house 
is a nuisance there. That is well understood, and to the point, 
I think. 

Q. Have you any other information, on the subject you can 
give the Committee ? 

A. I don't think of any thing in particular. 

Q. (by Mr. Hyde). Are you one of the assessors this year? 
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A. I am, this year. 

Q. I suppose this fact is true, that property at the North End, 
whether in the vicinity of the gas works or not, has not increased 
very much the past ten or fifteen years on Salem Street, and 
through there? 

A. That is very evident. 

Q. Now, how does the price of real estate where the direct 
influence of the gas works is felt, compare with the price of real 
estate in other parts of North End where the occupancy of 
the real estate has remained about the same as it was ten or 
fifteen years ago? 

A. There has been such a scarcity of houses for the last few 
years, that there are hardly any houses there to let ; every thing 
is taken up. What it would have been if the gas house had not 
been there, I cannot tell. The probability is that the North End 
would have been growing instead of deteriorating. 

Q. Let me ask you this question, then ; How far does the dust 
and offensive peculiarities of the gas works extend beyond the 
works? 

A. That is more than I can tell. 

Q. How far do you live from where the dust arises ? 

A. Prom the nearest chimney — I never measured it — it is 
merely guess work — it may be 300 feet. 

Q. Prom people living how far from the gas works have you 
heard complaints in relation to the dust and about the gas works 
being a nuisance ? 

A. That is a hard question to answer. I have not been round 
to post myself up in that respect. I know it is generally under- 
stood that the gas works are any thing but comfortable to those 
who live in the vicinity ; but how far from the gas works they 
may have that effect, I won't say. Of course there are others 
who live further from the gas works, who probably could answer 
that question better. 

Q. I suppose, as a matter of fact, nobody would have the gas 
works located next to his dwelling-house for the sake of the 
benefit that would accrue. What I want to get at is, how far 
back the injurious effects of the works are felt ? 

A. Since this question has been agitated I have conversed with 
a few who live on Salem Street. That is more than twice as far 
from the works as I live, and I think they don't experience this 
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fine dust particularly that I have referred to. I think they have 
not experienced any inconvenience from it. 

Q. How does the value of real estate on Salem Street and 
Charter Street compare with the value of real estate (I mean the 
same class of property) on Sheafe Street, and the streets immedi- 
ately adjacent to the gas works ? 

A. I think that, coming from the gas works, real estate would 
be growing higher all the time. I know up at the corner of Hull 
and Snowhill Streets there was a piece of property that the party 
found a good deal of fault about the valuation of. He told me he 
would sell it for $1.25 a foot, and I tried to sell it to the Gas Com- 
pany, — I thought I might speculate a little upon it, — but they 
wouldn't give me even that much ; whereas, it would be worth 
two dollars a foot if it was not for the gas works. 

Q. (by the Chairman). There are about 200 acres, we will say, 
of the State lands on the Back Bay. Now, place gas works of the 
magnitude of those at the North End in the neighborhood of Com- 
monwealth Avenue, would the State be able to sell any more of 
those lands, and would not all the estates that are now there be 
depreciated very largely in value ? 

A. There is no doubt about that. 

Q. (by Mr. Stevens). Would not the effect be the same if a 
large iron foundry, with tall chimneys, were erected there ? 
A. Yes. I presume it would. 

Q. (by Mr. Jewell). Would not glass works like those over to 
East Cambridge be equally objectionable as gas works ? 

A. I don't think they would. There, one difficulty is we smell 
the gas, which is offensive. 

Q. There would be the same dust, wouldn't there ? 

A. I presume if they used the same quantity of coal, they would 
make dust. I think it would be just in proportion to the quantity 
of coal they might use, compared with the gas works. 

Q. (by Mr. Hyde). Charter Street, North Bennett Street, and 
Salem Street, in the character of the occupancy of the dwelling- 
houses was originally about the same as on Sheafe Street, and 
Prince Street, that is, 15 or 20 years ago? 

A. Prince Street was in its prime before I lived at the North 
End. 
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Q. I mean, before the gas works began to have much effect 
there ? 

A. I think Prince Street has been deteriorating more than almost 
any other street at the North End. 

Q. How long have you lived there ? 

A. About fifteen years. 

Q. Go back fifteen years. At that time, what was the character 
of the occupancy on Sheafe Street, Hull Street, Salem Street, and 
North Bennett Street? 

A. I should think there was not much difference. Sheafe Street 
and the head of Salem Street were considered the best parts of 
North End. 

Q. How does the value of real estate on those streets now com- 
pare with its value on Sheafe Street and Hull Street, down near 
the gas works, where their immediate influence has been felt ? If 
you appraised the property for taxation on North Bennett Street, 
Salem Street, and Charter Street, how would you appraise it, com- 
pared with property of the same character on Hull Street, Sheafe 
Street, and Snowhill Street, down in the immediate vicinity of 
the gas works ? 

A. I can't tell precisely. There would be a difference in the 
style of houses — a very great difference. As for the land, that 
we appraise separate. Until we got up near the gas house, there 
wouldn't be much difference, equally well situated. 

Q. Supposing you took a lot on Salem Street, or North Bennett 
Street, and appraised it at $1.50 a foot, and took a lot at the foot 
of Hull or Sheafe Street, close by the gas works, what would you 
appraise it at? 

A. I don't think we made very much difference where the house 
was equally well situated. We wouldn't make much difference 
until we got up within a few hundred feet of the gas works. 

Q. (by Mr. Jewell), When you say " we," you mean the Assess- 
ors, in making your valuation? 

A. Yes, sir. 

Q. What do you mean by a " few hundred feet " ? Two or 
three hundred feet ? Up as near as you are ? 

A. Yes. I know that the valuation of property along there has 
been decreasing. Almost every year we take off a few hundred 
dollars. 
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Q. (by Mr. Hyde). When you got within two or three hundred 
feet, what would be the difference ? 

A. I think you could post yourself much better by referring to 
the book. There are the figures. They will speak for themselves. 
You can follow the books right through. We go through one side 
of a street and then the other, and follow down. You can trace 
the whole thing out in every street. 

Q. (by Mr. Stevens). Do you remember what you taxed the 
Gas Co.'s property at? 
A. No, I don't. It was increased in value in the full board. 

Q. (by Mr. Curtis). Didn't you assess those estates on the east 
side of Prince Street, next adjacent to where the gas works now 
are, at about $2.50 a foot? 

A. That was not taken by me.- Mr. Pessenden took that part. 

Q. Does it not come within your knowledge that it was assessed 
at about $2.50 a foot? 

A. It was a pretty nice point to know how to tax the Gas Co. — 
whether to tax it for what it is worth for the present purpose or 
for some other purpose. We had to fix that up the best way we 
could. If we fixed the value upon what it would bring if we put 
it into the market to be used for the same purpose that it is now 
occupied for, it would bring a very big price. 

Q. You understand, then, that the value of the real estate has 
decreased very much for building purposes, while it has increased 
in value for the purpose of gas works? 

A. Yes, sir. 

Q. And it has not depreciated for mechanical purposes ? 

A. No, not particularly, I should suppose. 

Q. (by Mr. Hyde). Suppose the gas works were moved out of 
that neighborhood, and the manufacture of gas prohibited there, 
what would be the effect upon that portion of the city, either in 
the character of the occupancy of the dwelling-houses, the char- 
acter of the business carried on there, or the increased value of 
property ? 

A. Well, 1 think it would give an impetus to various kinds of 
business. If it wasn't for the gas works, I think they might tear 
that hill down, the same as they have torn down Fort Hill, and 
there would be great improvements made there. The North End 
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is so run down, it is very hard telling how soon it would increase 
in value, but the tendency would be, I think, instead of running 
down, to run up, if it was not for the gas works. 

Q. What is the depth of water off those wharve9 there ? 

A. There is abundance of water. 

Q. (by Mr. Curtis). Suppose the Gas Co. were to build a con- 
tinuous block of model lodging houses upon Snowhill St., so as to 
stop up that gap there, would not that protect Sheafe St. and the 
streets round about there, to a considerable extent, from the fine 
crock and dust ? 

A. I think not, because the chimneys are so tall that the west 
wind would bring it over them Unless you built your houses high- 
er than the chimneys. 

Q. Is it your idea that you get the dust from the top of the 
chimney? 

A. I never studied into that matter. I know it comes from 
your premises. 

Q. Didn't you have a lucifer match factory there? 

A. There used to be one there. 

Q. There is another factory there now, isn't there ? 

A. There is a tin shop there. 

Q. They make smoke, don't they ? 

A. Not but very little. They use hard coal. 

Q. There are other factories all about there — in Charlestown 
St., for instance ? 

A. That is a good deal farther off. That is a different part of 
the city. It is up near the depots. There are a good many man- 
ufactories there. 

Q. Wouldn't the property round about the jail in Cambridge St. 
rise in value for dwellings if the jail were removed ? 

A. I think it would be no disadvantage, at any rate. Still, I 
think that is not a parallel case, by any means. 

Q. (by the Chairman). If property at the North End has been 
depreciating, as you say, for forty years, on account of the gas 
works being located there, if they had not been there during 
these forty years, would not the high land there and the sea view 
have attracted a class of houses to the North End for dwellings 
costing from 20 to $30,000? and if so, what would have been the 
effect upon the class of houses erected upon the lower territory ? 

26 



206 

Would it not have induced others to build houses of $10,000 and 
$5,000 in value ? In this way you can get at what the depreciat- 
ing influence of the gas works has been there for forty years. 

A. If it had not been for the gas works, I think a good class of 
houses would have been put up at the North End, and it would 
have been one of the most pleasant parts of the city. I have no 
doubt that the downfall of the North End can be traced to the 
gas works. 

Q. (by Mr. Jewell). What do you trace the downfall in the 
value of the property on Port Hill to ? 

A. I have never studied into that subject. 

Q. Until it began to be used for stores, didn't it depreciate as 
much as Copp's Hill ? 

A. Well, the Irish worked in there. 

Q. Isn't it that that does it instead of the Gas Co.? 

A. I think the Gas Works crowded out our best citizens, and it 
has given room for the Irish to take their places. 

Q. There were no gas works to crowd them out on Fort Hill 
were there ? 

A. That can be traced to another cause, probably. 

Q. Were not the dwellings on Fort Hill much more elegant and 
expensive than ever Copp's Hill had ? 

A. I can recollect when it was a very nice place there. 

Q. Wasn't that the Court end of the town a hundred years ago ? 

A. I think not so much as the North End was. 

Q. Early, Copp's Hill was among the best parts of the town, 
wasn't it ? 

A. Yes, sir ; North Square in particular. 

Q. Don't you remember structures on Fort Hill as elegant as 
there are on the top of Beacon St.? 

A. I know there were a great many very fine residences there, 
and it was a very respectable place. 

Q. Would not the same causes that depreciated the value of 
property on Fort Hill depreciate the property on Copp's Hill, 
without the gas works ? 

A. I think there is double the territory at the North End there 
is on Fort Hill. 

Q. Has not Salem St. very largely depreciated in the character 
of its population within twenty years ? 

A. I should say it had, considerably. 
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Q. Has not Hanover Street depreciated in the same manner ? 

A. Business has worked in there. It used to be occupied for 
dwelling-houses; it is now used for stores. 

Q. Have not the streets at the North End, at a distance from 
the gas works, all depreciated in the character of their population ? 

A. I should say they had. 

Q. Have those streets depreciated more than Fort Hill had 
three or four years ago, prior to the time they began to make the 
improvements there ? 

A. At Port Hill they are nearly all foreigners, and they are not 
at the North End. 

Q. Then the North End has not depreciated so much as Fort 
Hill? 

A. No, not taking the whole. 

Q. Is not the Gas Co.'s property appraised very much higher 
than the other property at the North End ? 

A. I think, when we figured upon the value, we did appraise it 
more. The fact is, it is all guess work — the whole thing — so 
far as the value of the property there is concerned. 

Q. As a matter of fact, you value the land in one sum and the 
structures in another, don't you ? You have to by law ? 

A. Yes, sir. 

Q. Didn't you value the land very much higher than anybody's 
else in the neighborhood ? 

A. I think we did. 

Q. Suppose these works to be driven away, would the aggre- 
gate valuation of Ward Two be diminished thereby or increased ? 

A. I think it would be increased, from the fact that I think it 
would bring in there a new impetus. 

Q. What? 

A. Particularly for dwellings. 

Q. Do you think the character of the population would improve ? 

A. I do. 

Q. What causes would operate there that did not operate on 
Port Hill ? 

A. Perhaps I ought to qualify that by saying if the gas works 
had not been there. At the present time, things are so deterio- 
rated, it is hard to tell what would be the result. 

Q. Suppose the gas works were discontinued to-day, is there 
any thing that would operate to increase the value of Ward Two 
more than there was in operation to increase the value of Fort 
Hill? 
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A. So far as regards the comparison between Fort Hill and 
North End, I don't know much about it. 

Q. Would not that property, if given up for the purpose of 
making gas, be necessarily used for some other mechanical pur- 
pose ? 

A. I think it is more than an even chance that it would be, — 
particularly down where they are located. 

Q. Is there any probability that, if the gas works were discon- 
tinued, any thing less objectionable would take their place ? 

A. Yes, sir. I think there are various kinds of mechanical 
business that would not be so objectionable. 

Q. But the population collected aropnd them would be working 
people only, wouldn't they ? 

A. It rather looks at the present time as though they would. 
But if they commenced putting up good buildings there, if they 
should be disposed to use some capital there instead of going to 
the South End, they might build it up. 

Q. Is there any thing to induce people to put good buildings 
there? 

A. There isn't now. 

Q. Any thing more than to put good buildings on the whole line 
of Commercial St. ? 

A. I think there is, because there is no more pleasant part of 
Boston than the North End, if every thing was pleasantly 
situated. 

Q. Is there any thing to induce the erection of good buildings 
there more than there was to keep the good buildings that were 
erected on Fort Hill, High Street, and Purchase Street ? 

A. I think there is. 

Q. What is it? 

A. In the first place, there are stores all round Fort Hill, and 
there are five foreigners on the same territory to one at the 
North End. 

Q. (by the Chairman). It is not many years since the land in 
the rear of the State House was vacant — few buildings upon it, 
and but few on Beacon St. Suppose one quarter of the families 
on Fort Hill had bought the Beacon St. land, and in the rear of 
the State House, and left Fort Hill, and the houses they left had 
been taken by Irish families, would not the fact that quarter of the 
houses were occupied by Irish families have driven out the re- 
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mainder of the aristocracy very rapidly, and left the whole of Fort 
Hill to the Irish population ? 

A. There is no doubt about that. That has been just the effect 
there at the North End. When a North End man, who had lived 
there for years, had given up his house and moved to the South 
End, the probability was that some foreigner would step in and 
take his place, and that perhaps would drive out somebody else 
next to this house. 

Q. Your experience is that that did take place on Fort Hill — 
as Irish families came in, American families left ? 

A. There is no doubt that was the cause of Fort Hill running 
down as it did. 

Q. (by Mr. Curtis). Suppose we reverse thai; supposition, and 
suppose that a few of the people now living ou Mt. Vernon Street 
should leave, and the Irish come in, what would be the effect pro- 
duced by that on the remaining families on Mt. Vernon Street? 

A. It would depend a good deal upon the character of the 
families. I think they wouldn't back out quite so easy. I think 
if they should move in there, and there should be a dozen families 
in a house, that they would finally rout them. 

Q. Then it follows, as a general proposition, that where the 
Irish pppulation come in, the others move away, ajid the value of 
the land diminishes, don't it? 

A. I think it is very apt to be so. 

Q. (by Mr. Stackpole). And the cause that brings the Irish 
population here is at the root of it, after all, is it not? 

A. Yes, that is so. 

Q. Have you any doubt, that whatever may be the cause of the 
depreciation of real estate in other parts of the city, the depre. 
ciation of the value of land immediately round the gas works at 
the North End is due to the gas works being there ? 

A. I think that is well understood. That is my opinion. 

Q. (by Mr. Stevens). Notwithstanding the dust and other 
inconveniences, you have not seen fit^to move away ?• 

A. That is a fact. 

Q. You can stand it ? 

A. I can stand it ; I am not there much ; but my wife has done 
her best to get me away from the North End ; but. I have strong 
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attractions there. We have some east winds, and then we ain't 
troubled so much. 

Q. (by Mr. Curtis). Are the winds that trouble you any worse 
than the south-west winds down on Commonwealth Avenue ? 
A. I should hope they weren't. 

TESTIMONY OF CHARLES E. WIGGIN. 

Q. (by Mr. Stackpole). Where do you live ? 

A. Sheafe St. 

Q. And, what is your occupation ? 

A. Crockery-ware. 

Q. Do you own any real estate on Sheafe St. ? 

A. Yes, sir. 

Q. How much do you own ? 

A. I own the house I occupy. 

Q. How near are you to the gas works ? 

A. About as near as from here to the further side of Court St. 
corner of the avenue. Something more than a stone's throw — a 
stone and a half throw — to touch the gas works ; I am not speak- 
ing of the centre. 

Q. What is the effect of the gas works on the value of real 
estate ? 

A. I think it has been very injurious indeed. I went to board 
on that street in 1828, and have been there almost all the time 
since ; not all the time. 

Q. Have you been conversant with the value of real estate 
during that time? 

A. Yes, sir ; I have. 

Q. How great has been the depreciation ? 

A. Well, it is a very difficult question to answer, because, since 
I have been acquainted there, real estate would necessarily have 
advanced very much ordinarily, as it has in other parts of the 
city. The more proper question is, how much has it prevented 
the advance of real estate ? 

Q. Well, answer that question? 

A. That is a very difficult question to answer. I have reflected 
upon it. The house I occupy, I think I gave $6,500 for. I believe 
the assessors value it as high as they can, and I think they value 
it at $5,500. I think that house would be worth to me to-day, as 
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a dwelling-house, bad the gas-house, perhaps not been there, or 
had not something occurred to prevent the North End from going 
forward from $10 to $12,000. 

Q. If the gas works should be removed, would it tend to 
increase the value of real estate there ? 

A. I think so, sir. 

Q. Whether or not it woul3 bring a better class of population 
there, on the whole ? 

A. It would have retained a better class of population, decid- 
edly, and would have largely brought in a better class. 

Q. Supposing the gas works to be removed, do you think it 
would bring in a better class of people ? 

A. Well, the gas works are a great nuisance, sir, in that sec- 
tion of the city, with the dust and smell continually, to every- 
body, and particularly to persons in poor health. I experience it 
in my own family. 

Q. Are you annoyed by the dust ? 

A. Oh, yes, sir. 

Q. How does it annoy you and your family ? 

A. When clothes are put out to dry, it frequently covers them 
with smut so much as to oblige us to take them in and wash them 
over again. If a front window is open on Sheafe Street, and a 
body is sewing, frequently (especially when the wind is in a particular 
direction) the fine dust and stuff will come in and cover up the cloth, 
so as to appear very readily ; so much so that we have to close 
the windows, even in warm weather. That is what I meant by 
saying they were injurious to health. Of course that dust must 
be inhaled. 

Q. Have you felt it injurious to your own health? 

A. My mother-in-law has been troubled with asthma for many 
years ; she is now probably near her end ; and for years she has 
complained of that gas house as a great nuisance to her, from the 
dust and smell. 

Q. How does the smell affect you ? 

A. It is very offensive at times. It is like the gas you inhale 
sometimes from a coal stove. At other times not so much so. 

Q. What class of people has the erection of the gas house 
brought into the houses immediately round the gas house ? 

A. At the present time, I should say they were a lower class 
of people, what we would call a common class of people, directly 
round the gas bouse. 
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Q. Have yoti any doubt that the depreciation in the real estate 
in that vicinity is owing to the gas hout*e ? 

A. I have no doubt that has been a very important cause of its 
depreciation. I am not willing to say that it is the only cause. 

Cross-examined by Mr. Jewell. 

Q. Was there any cause at work on Fort Hill that did not 
operate equally on Copp's Hill? 

A. Well, I am not sufficiently familiar with the causes there to 
answer the question. 

Q. Within your remembrance, did not that property on Fort 
Hill contain some of the finest houses in the city? 

A. Yes, sir. Once, when I was clerk with Mr. Briggs, I lived 
with him there. 

Q. And there were very expensive and costly houses there ? 

A. Yes, sir. 

Q. And they all ceased to contain American occupants, fell into 
the hands of the Irish, and depreciated very largely in value ? 

A. 1 think so. 

Q. Is not the laboring population on Fort Hill much greater 
than on Copp's Hill ? 

A. I should think it very likely. I presume there are a great 
many very respectable families refliding at the North End. 

Q. Were not Federal Street, High Street, and South Street all 
affected in the same way? 

A. It is too large a question for me to answer without looking 
into the matter. I should want to take time to examine it. 

Q. Salem Street has depreciated within your memory ? 

A. Yes, sir. 

Q. That is without the range of the immediate effects of the 
gas works ? 

A. No, sir. Salem Street running from Hanover to Charter 
Street, and the gas works continually pouring out their nuisances 
right on the line, it is entirely impossible to protect Salem Street 
from them. 

TESTIMONY OF JAMES FEELEY. 

Q. (by Mr. Stackpole). Where do you live ? 
A. 560 Commercial Street. 
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Q. Do you own any real estate at the North End? 

A. Yes, sir. 

Q. How much ? 

A. I own 15 houses on the corner of Charter and Commercial 
Streets. I leased them some 17 years ago. The lease was to 
run out next January, and I thought I could sell the houses to 
the owner of the land, but I couldn't ; the party that had the fee 
of the land wasn't able to buy, and I had to make a trade for the 
land with him ; and during these 1 7 years, the gas works, and 
other causes which belong to the city of Boston, it has depre- 
ciated gradually, but since the war commenced, it has been the 
worst. The gas works every year increase their work, I should 
think six benches of retorts within the last four years, as well as I 
could keep the run of them, and I have kept the ran of them 
pretty well — as well as I could ; and I think the coal that is 
burned since the war commenced makes it worse. The smoke 
that comes from the gas house I could get along with, and 
the dirt I could get along with, but the purifying house on the 
wharf is choking me ; and every winter, when they have more to 
do, it makes me worse. The doctor says I must move my child 
away from there. There was a man by the name of Burnett that 
lived next door to me, who had to move his child to Charlestown, 
by the advice of the doctor, and it got better when it was taken 
away from there. I have been one year in a vitriol factory in 
Eoxbury, after I came over; I believe it was removed for a 
nuisance ; it isn't to be compared to the purifying house that is 
on that wharf, where they make their luting. 

Q. Has the value of your 15 houses depreciated in your judg- 
ment? 

A. In my judgment, I have lost by the gas workri lately, from 
$1,000 to $1,500 from rents. Almost every Yankee that was down 
there has left, except Mr. Giles, and he has got a span of horses 
to drive him out of town, so that he sha'n't get choked the same as 
I am. 

Orosto-examined by Mr. Curtis. 

Q. Your houses are what is called the North End Block ? 

A. Yes, sir. 

Q. On leased land ? 

A. It was leased land. 

27 
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Q. You now own the land ? 
A. Partly. 

Q. You say you don't like the smell ? 

A. No, 6ir. This morning I went in to investigate it, and when 
I went in where they were making the luting, the water fell from 
my eyes. 

Q. That is on the other side of the street ? 
A. Yes, sir. My store is right opposite to it, and when the 
wind comes from that way, it drives the smell right into my door. 
I have to sleep in my store, and it's choking me. If anybody 
doubts it, let him sleep in my store two or three nights, and ho 
will soon know. 

Q. About 1865, didn't you have the city down upon you for 
keeping a nuisance down there ? 

A. No, sir ; the Gas Company was the cause of it. 

Q. Did the Gas Company keep the cattle down there ? 

A. No, they weren't down there but two days. I didn't know 
the market day, and I had no place to drive them into but there, 
and I kept them there for two nights, and then they complained 
of me. 

Q. About 14 head of cattle in your premises, weren't there? 

A. There was double that, I believe. I have been talking 
with the night-soil men, and they say they are healthy there, but I 
know James McGuire lost his life there by the smell ; I knew a 
man by the name of Dougherty to lose his life, and another man, 
whose name I don't remember ; and the man, who comes in James 
McGuire's place, whose name is Dyer, in my opinion, will be dead 
in three years from now. 

Q. It was the Board of Health that cleaned you out? 

A. Yes, sir, they attempted it. 

Q. Didn't they succeed ? % 

A. No, sir. 

Q. Was it too dirty ? 

A. If you will put some decent questions, I will answer them. 

Q. Didn't they warn out every one of your tenants ? 

A. They did, sir. 

Q. Didn't you compromise the matter by cleaning up the prem- 
ises? 

A. I did not. I brought doctors there and showed it was clean. 
It was done by the city thief, Mr. Porristall, because I went at 
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him for stealing the city hogs ; and when he found the cattle were 
there, he came upon me. 

Q. And Mr. Forristall, the head of the Health Department, 
cleaned it all up for you ? 

A. No, sir. 

Q. It was cleaned up, wasn't it, and the hogs taken away ? 

A. All the hogs I knew about being taken away were the hogs 
Forristall carried home with him — stole them from the city- 
There is another thing that I forgot to tell. If a woman throws a 
dish of water into the street, she is sure to be complained of and 
prosecuted, when the gas works will pump their tar water and let it 
run in the street by my store down to the sewer, and they are not 
prosecuted. The workmen and the bosses, part of them, make 
their brags that the City Government has shares there, and they 
can do just as they please. 

Q. (by the Chairman). That is Mr. Giles, I suppose ? 

A. Mr. Giles is the great cause of complaint so far as the char- 
acter of the workmen is concerned. I have known them to go 
out and knock a man down on the bridge, rob him of his papers 
and money, and then some of the bosses would go their bail, and 
the next day they will be at work again. I will refer to the 
books and show you where thirty men have been dismissed for 
misdemeanors and taken back again. That is the class of people 
that is kept there. There are some good, honest, hard-working 
men there, but there are some others that are different I think 
real estate would come up twenty-five per cent within three years 
from to-day, if the gas works were taken away. I would build a 
good block on Charter Street, if the gas works were removed. 

Q. The Hull Street harlots are very troublesome down there, 
ain't they ? 

A. Yes, sir, the harlots, the thieves, and the gas works. 

Q. (by Mr. Stackpole). You class them all together ? 
A. Yes, sir ; and the gas works in that vicinity are the worst of 
the lot. 

TESTIMONY OF BENJ. FESSENDEN. 

Q. (by Mr. Stackpole). Where do you live ? 
A. On Charter Street. 
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Q. How long have you lived there ? 

A. Thirty years. 

Q. What is your occupation ? 

A. I am not in business now. 

Q. Are you one of the assessors ? 

A. Yes, sir. 

Q. Then you are acquainted with the value of real estate in 
the neighborhood of the gas works, are you ? 

A. Yes. 

Q. In your judgment, what is the effect of gas works upon the 
value of real estate in that vicinity ? 

A. I think it is depreciating in its general effect. That is one 
of the causes which has operated to depreciate it. 

Q. Can you form any estimate of the depreciation,? 

A. Well it would be only a random guess. I should suppose, 
however, that in the immediate vicinity of the gas house, say 
within a square immediately adjoining it, it would not be far out 
of the way to say it had depreciated from that cause probably 
ten per cent. Other causes have operated, but that I should say 
had depreciated it as much as ten per cent, in. the immediate 
vicinity — on Sheafe Street in particular. 

Q. In your judgment, if the gas works were to be removed, 
would it tend to increase the value of real estate ? 

A. It is rather hard telling what would be the effect of a 
change of that kind. Building materials are so high now that it 
might be some little time before it would increase. 

Q. Would it in the long-run ? 

A. I think it would in time. 

Q. How near are you to the gas works ? 

A. I can't tell the exact distance ; probably an eighth of a mile. 

Q. Are you so near as to be annoyed by the dust and smell ? 

A. That side of the hill, the gas doesn't reach so very much. 
We have something of it, but very little that is troublesome. We 
are not materially troubled. 

Q. What is the effect of the gas works extending their domain? 

A. Well, sir, I don't know as I could tell that because it has 
not extended sufficiently of late to make any material difference ; 
but I suppose the nearer you approach any dwelling-house, the 
greater the difficulty would be from the gas house. By pulling 
down one house, the smell of the gas would extend to the next 
one a little more. 
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Q. What has been the effect of the gas house in regard to the 
character of the population there ? 

A. Well, I think that is one of the effects it has had — it has 
driven ther better class away. Of coarse, there are some other 
causes for that, but I think that was the primary cause of driving 
off the best class of citizens from that portion of the city. 

Q. The employees of the gas house, I suppose, have to live 
there ? 

A. Well, they do. I don't know whether it is absolutely neces- 
sary they should live within a stone's throw or not, but they do. 

Q. (by the Chairman). If the gas works had not been located 
where they are, would the real estate in that neighborhood have 
kept pace with the increased value of real estate in other parts 
of the city during this year and last, more especially this year, 
1866? 

A. I don't think it would in the same ratio, not to the same 
extent. It would probably have rather advanced, but not to the 
same extent that it has in other portions of the 6ity. 

Q. I don't mean in the same ratio with Summer Street, where 
it is so attractive for stores, but taking the city in general ? 

A. I don't think it would quite to that extent that it has in the 
major part of the city, but it would to some extent. The narrow 
streets of the North End is one reason why it would not have 
advanced at the same rate. 



Cross-examined by Mr. Jewell. 

Q. What proportion of the territory of Ward Two, do you think 
the gas works cover ? It is a small portion compared with the 
rest of the real estate in Ward Two, isn't it ? 

A. Well, their works cover about three acres — very near that, 
the whole. I can't tell what the whole ward is. 

Q. Don't you appraise the property of the gas works much 
higher than you appraise the other property in the neighborhood? 

A. No, sir, I should think not. 

Q. Somewhat higher don't you ? 

A. We may appraise it a little higher, possibly a little. 

Q. About how many acres should you judge there were in the 
present boundaries of Ward Two ? 
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A. I should say there were twenty. It is mere guess work. 
[The ward was poiuted out to the witness on the map of Boston.] 
It is a much larger territory than I thought. There may be one 
hundred and fifty acres. 

Q. What is the total valuation of the real estate of Ward Two 
this year? 

A. I am not able to tell you. The last time that I knew what 
it was, was under the old arrangement, before the boundary was 
altered. It was then about thirteen millions. Now the territory 
is doubled, and it must be, probably, about thirty millions, at a 
guess. I have not seen the books footed up, and don't know. 

Q. What is the valuation of the real estate of the gas works in 
Ward Two? 

A. Not far from $1,200,000, 1 think ; I am not positive. 

Q. You say that the depreciation of property about one square 
distance from the gas works, in your judgment is ten per cent? 

A. Yes, sir, I should say to the extent of one square adjoining, 
it was ten per cent, or near that. 

Q. The territory occupied by the Gas Company, if it is three 
acres, is about one-fiftieth part of the whole ward ? 

A. I remember pretty near their quantity of land to be three 
acres. 

Q. That would be one-fiftieth part of the whole territory of the 
ward, if there are one hundred and fifty acres in the ward ? 

A. That is a mere guess ; I can't say, sir. 

Q. That being valued at $1,200,000, if the rest of the ward was 
valued as the Gas Company's land is, it would be sixty millions 
instead of thirty, wouldn't it ? 

A. I supposed, when you asked me of the relative value, you 
referred to the value of the land. The works upon the land, as 
more expensive, of course, should be valued higher than an ordi- 
nary dwelling-house. There are expensive works on this land, 
but the land itself we reckon at about $2 a foot, and I think that 
the land on most of the streets round there would average that. 
There are many streets where it wouldn't sell for a dollar. 

Q. Where is that ? 

A. The city sold some on Salutation Street, I believe, recently, 
for a dollar, and that was in the immediate neighborhood of the 
wharves. 

Q. What other streets have a low valuation of the land ? 

A. On Henchman Street, I don't think you could sell the land 
for a dollar. 
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Q. Are there many parts of the ward where land is as low as a 
dollar a foot? 

A. No, sir, there are not. 

Q. Or $1.25? 

A. There are considerable many streets where it is as low as 
$1.25. 

Q. And very many where it is as low as $1.50 ? 

A. Yes, sir. 

Q. Is not the land about the Gas Co.'s works, then, more 
valuable than the majority of the land in Ward Two ? 

A. Well, it might be, because a large part of it is pretty near 
deep water. The value of land on Hanover St. is from $4.00 to 
$5.00 a foot. 

Q. But the land immediately about the Gas Co.'s works is a 
good deal more valuable than the land in a great many other 
streets in Ward Two ? 

A. I don't think it is now, sir. 

Q. You assessed the estates that the Gas Go. have bought, but 
have not yet used, at $2.50 a foot, didn't you ? 

A No, sir. 

Q. How high? 

A. It varies from $1.25 to $1.75. 

Q. Is not that on the opposite side of the street ? 

A. No, sir. Well, it is across the little narrow lane which 
runs from Snowhill Street to Prince Street, but not across the 
street. 

Q. Don't you recollect that you assessed the new purchase of 
the Gas Co., on Prince Street and Snowhill Street, the land where 
the houses stood, which they have not yet occupied, or had not then, 
at $70,000? 

A. We assessed those all separate houses, the same as they 
were before the Gas Co. bought them. 

Q. Was not the aggregate about $70,000? 

A. I never footed it up ; 1 don't know what the amount was. 

Q. (by Mr. Stackpole). You mean that the houses and land 
were assessed separately ? 
A. I mean that the houses and land were assessed separate. 

Q. (by Mr. Jewell). I am asking about the $70,000? 
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A. I don't know what the whole amount was, whether it was 
$50,000 or $70,000. 

Q. You took the same valuation as last year ? 

A. Very nearly. There was a trifling depreciation on some 
houses, but no great. 

Q. (by Mr. Hyde). How long have you been an assessor ? 

A. Eleven years. 

Q. How long have you resided there ? 

A, Thirty years and six months. 

Q. What was the effect of the gas works when they first began 
to manufacture gas, if you can remember back thirty years ? 

A. I didn't experience any injurious effect from them for a 
period of five or six years from the time I first moved there. 

Q. Did you hear any complaints in the earlier years of the 
establishment of the works there ? 

A. Yes, sir. I did about that time. I don't know precisely 
what time they commenced. 

Q. And have these complaints increased as the gas works have 
increased ? 

A. Yes, sir, I think so. 

Q. (by the Chairman). If gas works of the magnitude of those 
at the North End were placed upon Charles Street, what, in your 
judgment, would be the depreciation in the value of real estate 
on Beacon St. and Beacon Hill ? 

A. Well, sir, I should think it would depreciate it one half. 

Q. (by Mr. Stackpole). In the appraisal you have placed on 
the gas works, you have not simply estimated the land, but the 
value of their buildings and machinery ? 

A. The buildings, and whatever stands on the ground, which 
comprehends the retorts, a large number of them, and all the 
structures. 

Q. So that, in taking the amount for which the gas works are 
taxed, with reference to the total taxation of that section, you 
take into consideration not simply the land, but all those valuable 
structures on the land ? 

A. Yes, sir. If my memory serves me, we valued the land and 
buildings, structures, retorts, and all, at about $7.50 a foot, upon 
one square, of about two acres. The wharf property, I think, 
does not amount to so much as that. 
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Q. You have been asked by Mr. Jewell in regard to the lower 
valuation of land in that vicinity. Whether or not the land in 
the immediate vicinity of the gas works, if the gas works were 
removed, would be more valuation in itself than the land which 
you have said was taxed at $1.00 and $1.25? 

A. I think if the gas works were out of the way, there would 
be no land round there but could be sold for $2.00 a foot. 

Q. It would be twice as valuable as the land now assessed at a 
dollar? 

A. I think so, sir. I remember that about 1836, there was 
some land sold for building purposes on Charter Street. I can't 
remember exactly what it sold for, but I think $1.12i a foot, a 
part of it, and $1.25 another part. I recollect that in 1866 some 
land was sold within 200 feet of that, on the same side of the 
street at auction for 53 or 52i cts. a foot. The estates were so 
near together that that would afford a comparison. The last sale 
was at auction ; the sale made in 1836 was a private sale. 

Q. (by Mr. Jewell). Do you know any other place in the city 
of Boston where gas works could be placed, where they would 
not injure the inhabitants and deteriorate the value of property ? 

A. I do not, sir. 

Q. Wouldn't they be equally injurious anywhere in the city? 

A. I think they would. 

' Q. (by Mr. Stackpole). That is inside the city ? 
A. Yes, sir. 

Q. (hy Mr, Jewell). Is there any place in the vicinity of 
Boston where they could be placed, to your knowledge, without 
depreciating the value of the property ? 

A. I don't think there is in the city proper. In East Boston 
there is Breed's Island, that perhaps it wouldn't injure quite so 
much. 

Q. Is there any place within three or four miles of the city of 
Boston where gas works could be built, where property would 
not be injured by them ? 

A. I don't think of any, sir. 

Q. (by Mr. Stackpole). I suppose if they were located on 
vacant land, where there was not a large number of people 

28 
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around they would injure property less than where the population 
is thick? 

A. If there was a sparse population, of course it would injure 
it less than where the population is thick. 

Q. (by the Chairman). I suppose, if the gas works were re- 
moved three or four miles from the city upon a farm where the 
land is sold by the acre, the depreciation would not be so much? 

A. I suppose not, if you put them on land that was only good 
to raise grass for milch cows. 

TESTIMONY OF S. A. STETSON. 

Q. (by Mr. Stackpole). You live in Boston, I believe ? 

A. Yes, sir. 

Q. What is your occupation? 

A. Gas fitting and dealing in gas fixtures. 

Q. Whereabouts is your store ? 

A. 350 and 352 Washington Street. 

Q. That is in the neighborhood of Boylston Street ? 

A. Yes, sir ; about five rods this side of Boylston Market. 

Q. Have you a water gauge for measuring the pressure of gas ? 

A. Yes, sir; we have it for our own convenience, to test 
burners, Ac. ; to know what pressure we are testing them under. 

Q. Have you taken any observations of the pressure of gas 
lately ? 

A. I have. 

Q. Will you please give them to the Committee, if you have 
any memorandum of them ? 

A. Tuesday, Dec. 4, at 4 o'clock, p.m., the pressure was 2| 
inches ; at 5 and 6 o'clock, 1 inch. Wednesday, 5th, at 11 o'clock, 
2| inches ; 1 o'clock, the same ; 5 o'clock, 1J inches ; quarter past 
6, 1J; quarter past 10 in the evening, 2\. Thursday, 6th, at 12 
o'clock, it was 2| ; at 3 o'clock, the same ; ten minutes past six, 
1 J ; twenty-five minutes past 8 in the evening, it was 2 inches. 
To-day, the 7th, at 9 o'clock, 2| ; 10 o'clock, 2$; 5 o'clock, \\) 
quarter past 6, 1 J ; 7.55, 1 J. That is the latest information I can 
give you. 

Q. Have you observed the gas burning late in the evening, 11 
or 12 o'clock, with your eye? 

A. I have casually noticed it in my own house, in places of 
business and public halls where I have been. 
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Q. How is the pressure late at night ? 

A. I should say that the pressure late in the evening is very 
great. I can't tell you from having tested it, but from observa- 
tion, the pressure is very great. 

Q. So that a gas burner, if lighted at six or seven o'clock, if 
not turned down, would blow ? 

A. Yes, sir. I was called to look at a room once, perhaps two 
or three years ago, where a gentleman boarded in a hotel. I had 
done the work in that hotel, and I was sent for to look at the 
room. The gentleman occupying it went out in the early part of 
the evening, and turned the argand burner as low as he could and 
have any light. He didn't come back until 12 o'clock, and then 
he couldn't tell whether the bed-clothes were white or black. 
It was impossible for him to stay in the room. When I went in 
in the morning, every thing was as black as though it was hung in 
drapery. 

Q. How would the pressure compare with the pressure on 
higher land ? 

A. I suppose it would be greater. 

Q. Do you know the proportion it rises ? 

A. I do not. We test the gas for our own convenience in test- 
ing burners. That is why we have this gauge. 

Q. Is the apparatus correct ? 

A I can't say. It is correct as far as I know. It is the same 
apparatus we generally use, and what is generally used by people 
in our business. 



Cross-examiiiation by Mr. Cuttis. 

Q. The reason why the pressure is so high in the daytime is 
because there are no lamps lighted to reduce it? 

A. I presume so, sir. There is no doubt about it. It is not 
always so high in the daytime as I have got the register there 
for the last two or three days. 

Q. Every one of the figures you have given have been the 
highest by daylight ? 

A. Yes, sir. 

Q. That is because there are no lamps burning ? 

A. It is generally the lowest when we begin to light up in the 
evening ; after we have been lighted half an hour. 

Q. After everybody else follows your example ? 
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A. I presume so, sir. It is very natural for people to light up 
when it becomes dark. 

Q. As the lamps are put out, and the theatres close, then the 
pressure begins to increase again? 

A. I suppose that would be the natural consequence. 

Q. Whether the natural consequence or not, is it not so ? 

A. Yes, sir, I believe so ; it is my judgment. 

Q. Then the pressure would not be higher later in the night 
than in the daytime ? 

A. That would depend upon circumstances, I should think. 

Q. Should you suppose that the person you spoke of who left 
his room with the gas turned down, was a careless or careful man ? 

A. I don't know him. He was a boarder there. 

Q. If he had left that burner with the cock open, and the gas 
not lighted, could he have lived in the room when he got back ? 

A. I shouldn't suppose he could, unless the room was well aired. 

Q. That is an accident that sometimes happens in every family ? 

A. Yes, sir, very often. 

Q. (by Mr. Stackpole). The light had been turned down, 
hadn't it? 

A. So I understood. He didn't tell me so. He represented to 
the landlord that it had been turned down to a blue light. 

Q. (by the Chairman). I suppose the pressure is greatest just 
before lighting, and in the evening when they begin to turn off 
the lamps in the stores and places of amusements ? 

A. The pressure, would increase very materially then. I have 
observed it a great many times when I have been in halls and 
places near the Boston Theatre. Of course, when they begin to 
turn out the lights, the lights all over the neighborhood begin to 
come up. I can tell almost to a certainty when the theatres close 
by the pressure on the gas. 

Q. I suppose the great pressure during the daytime is owing 
to the pressure required to force the gas to distant parts of the 
city through the pipes, and the very little consumption going on? 

A. That is what I have supposed. 

Q. (by Mr. Hyde). Can you give any opinion whether, under 
this pressure, gas escapes to any extent during the day? 

A. It depends a great deal upon the character of the fixtures, 
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and how they are turned on and off. If the fixtures are perfect, 
then no gas escapes ; if the fixtures are worn out and the cocks 
get loose and used up, the gas is escaping continually. 

Q. If you put in new fixtures and put them in properly, under 
this pressure will gas escape to any extent ? 

A. I should think not. 

Q. (by Mr. Jewell). The gas would escape with a lower press- 
ure, if the fixtures were imperfect? 

A. I should think not. The higher the pressure, the more gas 
would escape, of course. 

Q. But if the fixtures were imperfect, the gas would escape ? 

A. It would escape with any pressure, but the higher the 
pressure, the more would escape. 

Q. (by Mr. Curtis). You could regulate the pressure, for in- 
stance, over this table, by turning the cocks ? 
A. You can turn the pressure from the burners. 

Q. (by the Chairman). If I was to settle my gas bill up to the 
first day of May, and then leave the city, and come back the first 
day of October, and go on consuming the gas after I arrived at 
my house, would not my next* gas bill be greater than it would if 
1 had shut my gas off, between the meter and the street ? 

A. When you go away, you should always turn the gas off, and 
not have any come into the house. That is a precaution that I 
advise every one of my customers to take. I never connect a 
meter without leaving a wrench to shut the gas off from the 
meter. That is a rule of the establishment ; and I always recom- 
mend my customers, if they have got any leaky fixtures that we 
cannot attend to the moment they come in, to go and turn off the 
gas and keep it turned off in the daytime. 

Q. Don't you think my bill would be less from the fact that I 
turned it off behind the meter ? 

A. Yes, sir. 

Q. (by Mr. Curtis). Would not that depend upon the condition 
of the Chairman's fixtures ? 

A. To a great degree. Entirely upon that. 

Q. (by the Chairman). If I was to burn my gas under a 2\ inch 
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pressure, and was to turn the faucet behind the meter at an angle 
of 45 degrees, would I not decrease my bill 30 or 35 per cent 
during the quarter ? 

A. It should be reduced so. 

Q. It would be much more econQmical to the consumers of the 
city if they were furnished with rich gas, and burned it under a 
low pressure ? 

A. Yes, sir ; very much. 

Q. (by Mr. Curtis). Supposing the pressure in the street is 
indicated by the pressure gauge at 2£ inches, is there a pressure 
of 2£ inches as it comes out of the burners in this room? 

A. We should screw the apparatus on the nipple, not on the 
burner. The pressure would be the same coming through the 
apparatus on the nipple as it is coming through the burner. 

Q. Gould you burn such gas as is made in this city now at a 
pressure of 2£ inches ? 

A. I should think it was too great a pressure. 

Q. It would smoke ? 

A. It would smoke, and the gas would be wasted. 

Q. Gould you turn it off 60 it wouldn't smoke ? 

A. Then the pressure is reduced below 2£. 

Q. It would come through the cock still ? 

A. Yes, sir. 

Q. It is impossible to burn the gas with these common fish-tail 
burners at a pressure of 2£ inches ? 

A. I think it is, and consume the gas. 

Q. (by Mr. Stackpole). You mean, to burn it economically, not 
positively impossible ? 
A. No, sir. 

Q. (by Mr. Hyde). Have you been in the habit of personally 
visiting the premises when you put in gas fixtures ? 

A. I very often do. It is not always that I do, because I have 
so many people to attend to. 

Q. What has been the condition of the meters in those houses 
where you have been ? 

A. It is no part of my business to interfere with the meters. 
Whenever I have been called upon to examine meters for any of 
my customers, I have declined. I have nothing to do with exam- 
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ining meters. That is a matter for the Gas Co. Whenever 
people come to me and exclaim about their bills, I refer them to 
the Gas Co. That is no part of my business. 

Q. Do 7011 hear tnany complaints about the bills ? 

A. Yes, sir. Persons come in to make inquiries, particularly 
our customers. 

Q. Are the meters generally, as you find them in buildings, 
well put up and in good condition ? 

A. They are generally well set. It depends upon the mechanic 
who makes the connections whether the connections are perfect 
or not. Some of them are very imperfectly made. 

Q. Does the measurement of gas depend upon whether it is well 
done or not ? 

A. I should think not, sir. 

Q. (by Mr. Curtis). Whenever you have sent customers with 
complaints to the Gas Co., haven't you always found them per- 
fectly ready to investigate the matter and do justice ? 

A. Sometimes they have, and sometimes they have reported 
that they could get no satisfaction. Sometimes they come in and 
say that they have had rather insulting answers, <fcc. 

Q. You mean by that, they didn't get their bills reduced, don't 
you? 

A. I do, sir. 

Q. But you never found that they declined to investigate a 
case? 

A. I never went to the Gas Co. with any complaint about my 
own bills. We settle any thing they put before us. Sometimes 
we think they are pretty steep, but we don't ask any questions. 
We go and pay them. The only experience I have had with the 
Gas Co. has been with my own bills. I never have gone there 
for anybody else, or gone with anybody. 

Q. (By the Chairman). If all the Gas Co.'s meters in Boston 
were set in an even temperature, say Bixty-five degrees, would it 
not be more advantageous to the consumers of gas than having 
them set where hoar frost would form in the meter if a dry me- 
ter, or if a wet meter, the water would freeze ? 

A. It would be undoubtedly better for the consumer. 65 ib 
higher than there is any need of having it. I think when you 
get a temperature too hot it is not so economical as one a little 
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cooler. The hotter you get gas, the more expensive. But when 
you put meters where it is so cold that hoar frost gets into them 
and fills them up, you can't get any light. You see that in the 
street lamps in very cold weather. They are not giving the 
light of a candle ; some of them entirely gone out. 

Q. (by Mr. Jewell). That is in very cold weather? 
A. Yes, sir. 

Q. (by the Chairman). Do you think that hoar frost remains in 
pipes of our street lamps, when the pipe runs up an iron post, as 
it does, and diminishes the amount of gas we receive below the 
amount we are charged with by the Company in the winter months, 
when it is at the freezing point? 

A. Yes, sir. 

Q. It diminishes the light of the street lamps ? 

A. Yes, sir, very materially. 

Q. And we don't get what we pay for? 

A. Should say not, sir. 

Q. (by Mr. Jewell). You can't help freezing it in cold weather, 
can you ? 

A. Gas is freezable, sir, because it is a vapor, and when it 
condenses it turns to frost. 

Q. (by Mr. Hyde). Do you believe it would be for the 
advantage of the citizens of Boston to have a city inspector of 
the Gas Co.'s meters ? 

A. I do. 

Q. In your opinion, should the city of Boston have an inspector 
exclusively to itself, who will give them all the information he 
may acquire in regard to the consumption of gas, the best kind of 
burners to be used, <fec. ? 

A. I believe it would be a judicious expenditure of money, the 
salary of such an officer. I think it would be advantageous for 
the city of Boston to establish such an officer. 

Q. And it should be done for their protection? 

A. It should be done for the protection of the citizens, and it 
would save all hard feelings and a great deal of bickering for the 
Gas Co. I shouldn't suppose the Gas Co. would object to such a 
thing. 
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Q. What would be the value of such services? I mean, in 
what direction would the benefits accrue ? What would be the 
duties such a man should perform ? 

A. One of the things I would have him attend to would be to 
look after the gas that the city pays for. I think that alone 
would save his salary in a year.. The city is consuming a great 
deal of gas here, in the engine houses, in the Court House,, in the 
Tombs, in the police stations, in one room and the entry of every 
school house, and in various other places that should be looked 
after. The city is an immense customer of the Boston Gas Light 
Co. 

Q. (by the Chairman). Do you believe we require such an 
inspector, in order that the people should know the quality and 
illuminating power of the gas every day ? 

A. I think it would be well to have such an officer. 

Q. (by Mr. Hyde). In what other respects, besides testing the 
gas and saving the waste, would such an officer be of advantage 
to the city? 

A. It would be an advantage to the citizens to go to this in- 
spector, and his business should be to go to his house and exam- 
ine his gas fixtures, meter, and every thing, see that they are 
right, and give him a certificate. 

Q. (by the Chairman). When any complaint is made of a meter, 
should it be the duty of the inspector to go to the house and 
there inspect the meter without taking it away ? 

A. He might do it there or take it away, at his own conve- 
nience. 

Q. Suppose it should be frozen up where it stands, and he 
should take it away to a workshop, and it should thaw out, and 
he should then place it on his test table, and find it accurate, 
would he have any evidence of its correctness from that examina- 
tion ? 

A. I should say he would. 

Q. How could he when it measured falsely, because of the hoar 
frost, which thawed out before he tested it? 

A. Because they don't adjust meters with the idea that they 
are going to freeze. It is only a short time of the year that they 
are troubled that way. 

29 
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Q. Suppose that hoar frost does form from condensations in the 
meter, and that makes the meter measure against me from 35 to 
40 per cent ; would it not be better for the inspector to test that 
meter where it is, rather than take it away and have it thawed 
out, so that it will measure correctly when subjected to the test? 

A. It would be better, probably. 

Q. (by Mr. Stackpole). I understand you to say that the city- 
would save the amount paid for the salary of such an officer by 
the amount of waste gas that would be saved ? 

A. Among their own buildings, yes, sir. 

Q. (by Mr. Curtis). Could not that duty be performed by one 
of their own officers ? 

A. If they have one who is thoroughly acquainted with it. 

Q. Is there any necessity of going to the Legislature to get an 
inspector to do that? 

A. I should suppose that could be done by the Corporation. 

Q. Did you know there was one already appointed by the 
State? 

A. Yes, sir. I know there is such an inspector. 

Q. What additional inspection do you want? 

A. He is only to inspect my meter if I go to him and ask him 
to do it, and pay him for it. 

Q. If it is right? 

A. Yes, sir. 

Q. (by Mr. Stackpole). Is lie to give any information to con- 
sumers ? 

A. Not that I am aware of. His duty is to inspect the meters, 
and he puts the seal of the Commonwealth upon them. As I 
understand, a Gas Co. is not at liberty to put in a metSr without 
the broad seal of the Commonwealth upon it. 

Q. (by the Chairman). If the State Inspector was called to 
inspect in Springfield to-morrow, could he inspect for the citizens 
ot Boston during the day he was absent in Springfield? 

A. Not at all, sir. 

Q. The State Inspector is only authorized personally to inspect 
gas in the whole State of Massachusetts ; he is not allowed to have 
a deputy ; therefore could he answer a call for inspection in Bos- 
ton, when called to Springfield, Lowell, or New Bedford ? 
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A. He couldn't do it. 

Q. Supposing we had a man in the city of Boston whose duty- 
it was to look after the interests of the citizens, by the inspection 
of their meters and the general connections in their houses, what 
duties could such an officer perform that would be of value to the 
citizens at large ? 

A. A man who goes to the Gas Company and gets any thing 
generally has to take their say so for every thing that comes. 
Then if there is a city inspector he can go to that city inspector 
for a verification of the facts, if they can be verified, and if they 
cannot, then he can get satisfaction. 

Q. (by Mr. Curtis). Can't he go to the State Inspector? 
A. Not always. I understand that he is not always in Boston. 
I never went to his office. 

Q. (by Mr. Hyde). Is there any such waste of gas, from im- 
perfect fixtures, that such an officer could be of service to the 
citizens by informing them of it, or is it the case that, throughout 
the city of Boston the citizens are, substantially, only paying for 
what they receive ? 

A. It is a satisfaction to a man to know he is getting all he 
pays for. 

Q. Prom your knowledge, is there any such imperfection of the 
gas fixtures, that such a man could be a benefit to the citizens ? 

A. Well, I should say that there was. It is a matter I haven't 
given a great deal of consideration to. I should never have 
thought of it perhaps, if it hadn't been mentioned by the Chairman. 

Q. As you from day to day visit shops, stores and dwelling- 
houses, you are able to judge whether there is a leakage or any 
of those things whereby a loss is occasioned to the consumer, are 
you not? As it is to-day, a majority of the citizens I suppose, know 
little, if any thing about the condition of the gas fixtures in their 
houses, or the connections with the meter, or whether the meter 
registers correctly or incorrectly. I suppose they know nothing 
about it except to turn the gas on and off, and pay the bills ? 

A. They seldom look at it, I suppose. I know I hardly over 
look at mine. 

Q. Now, if there was a man to look after these things, would 
he make enough saving in the consumption of gas to be of sub- . 
stantial advantage to the citizens ? 
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A. I should say he would ? 

Q. (by Mr. -Stackpole). That is in addition to the advantage 
he would be to the city in saving their gas ? 

A. Yes, sir. I think that such an officer should be created. 

Q. (by the Chairman). Would it not be an advantage to the 
City if the Gas Company were obliged to have an index register 
in every house, showing the amount of gas consumed week by 
week and month by month, so that a family could look at that 
index register and see how much they had burned at any time? 

A. That would produce economy, because persons seeing that 
they were using a good deal of gas would turn it off. 

Q. (by Mr. Jewell). Don't they have this information already 
on the meter ? 

A. Yes, sir, but not one in twenty can read it. 

Q. But they can learn to read it as easily as to tell time by a 
watch, can't they? 

A. Yes, sir. 

Q. (by the Chairman). If the city of London has learned from 
an experience of a great many years, that it is necessary to have 
an inspection of gas during the whole day and night, does not the 
same necessity exist here ? 

A. I have already said that. I think it would be a veryprofita- 
ble and judicious office to create for the city government. 

Q. (by Mr. Jewell). How long would it take to teach any man 
to read his gas register or his meter? 

A. Avery few minutes. I don't know exactly how long. 

Q. You would undertake to teach any man to do it in a very 
short time, wouldn't you ? 

A. Yes, sir. 

Q. Would there be any difficulty in setting up a meter in the 
public schools, and teaching the children to read it? 

A. Where the gas came in, I should suppose not. 

Q. (by the Chairman). If an index was kept upon the meter 
and a monthly record kept of the consumption, would it not be a 
protection to the consumer if, when his bill came in, he could 
compare it with the corresponding quarter? 
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A. Yes, sir. 

Q. (by Mr. Hyde). Supposing the freezing up in winter is from 
improper connections or improper placing of the pipes, is there 
any man to inform the consumer? 

A. No, sir, except he sends for the gas people. 

Q. As I understand it, if a meter freezes up, the man sends 
-word to the Company and they thaw it out, and he pays the bill ? 

A. No, sir ; the consumer gets no charge, that I know of. They 
thaw it with whiskey. 

Q. (by the Chairman). If the agent of the Company should 
come to your house to-day and find your meter measuring falsely, 
lie would probably take it down, carry it away, and replace it with 
another meter, or repair that meter ? 

A. That would be the natural consequence. 

Q. If it has been measuring against you, would he be likely to 
inform you of that fact ? 

A. I don't very often hear of those kinds of cases. It is where 
it measures against the Company that they change a meter, 
generally. 

Q. (by Mr. Hyde). From your observation have you been able 
to form any opinion as to whether dry meters, as now used, 
measure correctly? 

A. No, sir. I have never investigated that subject at all. 

TESTIMONY OF C. T. BENSON. 

Q. (by Mr. Stackpole). Where do you reside ? 

A. Prince Street, 82. 

Q. And your occupation ? 

A. Carpenter. 

Q. How near are yon to the gas works ? 

A. Two or three minutes' walk. 

Q. Do you own real estate ? 

A. I do. 

Q. How much? 

A. A double house, and three small houses in the rear of that. 

Q. How long have you lived there ? 

A. Between 25 and 30 years. 
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Q. What is the effect of the gas works, in your judgment, upon 
the value of real estate ? 

A. Well, sir, if we could tell how much higher it would he if 
the gas wasn't there, we could get at it pretty nigh. It is rather 
a puzzling thing to get at. I know Blackstone Street, for instance, 
has risen five or six times from what it was when it was Canal. 
I should think it had injured the real estate round there 20 per 
cent. That is, I mean if the gas house hadn't been there — but it 
now is. We have got to take the thing as it is. 

Q. If the gas works hadn't been there you think your property 
would have been worth 20 per cent more to-day than it is ? 

A. Yes, sir, I don't doubt it. 

Q. If the gas works should be removed, what effect would it 
have upon the real estate there ? 

A. It is something like locking up the stable after the horse is 
gone. The folks have gone — cleared out ; we are an Irish Ward 
now, and it was fetched about by the gas house, nothing else. 

Q. Suppose the gas house to be removed, and the employees of 
the gas house to remove, as they would in that case, whether or 
not in the course of time, in your judgment, real estate would rise? 

A. There is no question but what it would rise ; but the inhabi- 
tants that would have staid there if the gas house had not been 
there, they have gone and located somewhere else. There is no 
gentleman here in the room but what would be for moving if an 
Irishman came and opened a groggery, or a cabbage and potato 
shop next to him. There is no doubt about that. 

Q. The question I desire to put is, whether if you were to do 
the best you could by removing the nuisance, you couldn't im- 
prove the state of things ? 

A. Well, we know how merchants have carried their business 
up in town on account of the state of things at the North End. 
We know how Fulton Street is deserted. Merchants have said, 
" It is a low place to fetch customers." They are ashamed of it. 
We know that the deep water is at the North End ; but how far 
we should have been ahead in commercial business is a matter 
that we have got to guess at. But we know that the big ships 
have to come there now, and we know that almost all the Yankees 
have moved away, and the Irish taken their places ; and some 
pretty low ones at that. 

Q. Still you don't answer my question — whether if the gas 
works were removed, it wouldn't be better for your property ? 
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A. I think it would be better, a good deal better. 

Q. What other evils, if any, do the gas works produce ? 

A. The inhabitants that it fetches there, and the smut that it 
spreads far and wide, according to the wind. If there is a high 
wind it carries it farther off; but it falls somewhere: if there is 
a calm, it falls near the base. 

Q. Are you annoyed by it ? 

A. I guess I am, a little. 

Q. What effect does it have there ? 

A. If you should rub your hand on a window seat, where the 
window had been open one day, it would look as if you had been 
blacking shoes. 

Q. Does it affect you clothes and furniture ? 

A. It besmutches every thing if the window is up. You can test 
it best after a snow storm. Just go and see what falls on the 
white snow in one day. 

Q. Have you any doubt that the smut comes from the gas 
works ? 

A. I have no more doubt of it than I doubt that you are talk- 
ing to me. 

Q. How about smoke ? Are you troubled with that much ? 

A. Sometimes we are, and sometimes we are not. 

Q. I suppose if the gas works were removed, the people would 
be much more willing to live there ? 

A. I guess they would. 

Q. How does the increased domain of the gas works affect the 
value of real estate down there ? 

A. The great cry is at the North End, "That abominable 
nuisance is spreading its boundaries far and wide. I ain't going 
to stay here. I am going to sell out and go off." 

Q. That makes the land cheaper ? 

A. Yes, sir. That is the way it goes on. 

Q. So that the Gas Company, by extending its boundaries, can 
purchase the land cheaper that it injures ? 

A. Yes, sir. If there is any nuisance, the more it spreads, the 
greater nuisance it is. 

Q. (by Mr. Jewell). You don't suppose it would improve the 
North End if the gas works were removed and the land used for 
mechauical purposes ? 

A. It wouldn't fetch it to what it otherwise would have been, 
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but it would improve, because, if we haven't Beacon Street 
hitched to us, we have all the facilities of deep water, and that is 
a great benefit to any part of the city, wherever it is. 

The Chairman stated that there were several other gentleman 
from the North Eud present, whose testimony would probably 
only be cumulative, and to save time, as it was nearly ten o'clock, 
he would ask those of them who would corroborate the statements 
already made to stand up. 

Mr. D. Kimball and Mr. Wm. Ross stated that they agreed 
with the evidence that had been given. Mr. Boss said, in addition, 
that he had heard that a man who was lighting his pipe at the gas 
works recently, threw the lighted match into the gasometer, and 
it went up in a blaze. They had just time to cover it, and save 
the city from being blown up. 

Mr. Jabez F. Hewes said there were several gentlemen present 
residing at the North End who had not been called upon, and he 
hoped they would be heard. If they could be got there another 
evening, it would be all right, but he doubted if they could. The 
fact was, the people of the North End were afraid of this rich 
corporation, as he confessed he was. 

TESTIMONY OF HENRY D. POWLE. 

Q. (by the Chairman). Do you desire to say any thing on this 
subject ? 

A. I have nothing to say except that I should substantiate 
Mr. Kimball. It has injured my business very materially. 

Q. Is it your opinion that families generally complain of the 
gas works as a nuisance ? 

A. Oh, yes, sir. I once boarded on Sheafe Street, and I couldn't 
have my clothes washed there — couldn't have them dried. Of 
course the gas smoke is a great nuisance in all that vicinity, but 
none of it quite reaches me, at the corner of Prince and Salem 
Streets. But there is this much about it ; of course it is a great 
loss of business to us. The greater part of the respectable 
Americans have moved away. I know a great many families 
that propose leaving the North End ; and of course every one 
must know that that land is the healthiest in the city. 

Q. In your opiuion have the gas works depreciated the value 
of property down there generally ? 
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A. Yes, sir, I should judge so. I am sure I shouldn't care to 
live there. My view is the same as the rest of North End. 

The Chairman. It appears to me that this evidence from the 
North End is corroborative, merely, and it does not seem neces- 
sary t° g° on w ith it an y further. 

Adjourned to Tuesday evening, Dec. 11th, at 7 o'clock. 

Tuesday Evening, Dec. 11, 1866. 

The Committee resumed the hearing of testimony at 7£ 
o'clock. 

TESTIMONY OF GARDNER WARREN. 

Q. (by Mr. Stackpole). Where do you reside, sir ? 

A. In Roxbury. 

Q. What experience have you had in the construction of gas 
works ? 

A. I was engaged from 1848 several years in building gas 
works. I built in ten different cities and towns in the vicinity of 
Boston. 

Q. Which towns did you build in? 

A. Roxbury, Charlestown, Lynn, Salem, Great Falls, Marble- 
head, Taunton, Woohsocket, Plymouth, and Woburn. 

Q. What attention have you given, sir, to the building of works 
for the manufacture of gas ? 

A. I was constantly engaged in that business some six years, and 
studied the subject, I suppose, pretty thoroughly. 

Q. Would it be practicable, in your judgment, for the city of 
Boston to erect works in the vicinity of Boston for the manufacture 
of gas? 

A. It would be. 

Q. What are the obstacles most prominently in view in regard to 
the erection of works outside of the city ? 

A. There are no obstacles, that I know of, at all, if the right 
location is adopted. 

Q. What advantage would gas works located outside of the 
city have over those located inside of the city ? 

A. I do not know that they would have any, except in a sani- 
tary point of view. The distribution of gas can be made just as 
well from works in the city as from works out of the city. 

30 
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Q. How would it be in regard to economy in purchasing land ? 

A. The land would cost less, undoubtedly, out of the city. 

Q. In regard to having more room to make economical improve- 
ments, how would it be ? 

A. So far as labor and material are concerned, I do not know 
as it would make any difference, except, perhaps, that it might 
make more difference in taking the material out of the city. 

Q. Suppose the works to be placed in a locality where coal 
could be delivered as easily as in the city ? 

A. There would be no difference in cost. 

Q. How would it be in regard to the workmen, as to their 
obtaining board and house rent ? 

A. They might obtain tenements at a lower rate out of the city 
than within the city. That would depend upon the location. 

Q. Is there any difficulty in the distribution of gas from works 
located one or two or three miles out of the city ? 

A. Not any that I know of, except in regard to the size of the 
pipes. The further you go, the larger the pipes would have 
to be. 

Q. Have you made any estimates of the cost at which gaa may 
be manufactured at the present time ? 

A. I have thought of the subject some. 

Q. Will you state the result of your estimates? 

A. I think it would not cost over one dollar and seventy cents 
($1.70), allowing nothing for taxes. 

Q. Will you state the basis of this calculation ? Or, first, I will 
ask whether that includes the interest. 

A. That would include the interest. 

Q. How much did you allow, in that case, for the cost of coal 
and lime? Perhaps you had better go into and tell fully the 
data on which your estimates were based. 

A. I have made an estimate of the cost from the present cost 
of coal. If 2,000 pounds of Newcastle coal and 240 pounds of 
Albert or cannel coal are used, it would cost twelve dollars ($12.00) 
for the coal. If Pictou coal and Albert or cannel coal are qsed, 
with the same quantities of each, it would cost ten dollars 
($10.00). That is pretty high for the cost of coal. I calculate 
that the Pictou coal would yield, with the mixture, about eight 
thousand (8,000) feet to the ton, of a good quality of gas, and the 
other about ten thousand (10,000) feet. The quality of the gas 
made of the Pictou and the Albert or cannel coal is not quite 



239 

heavy enough. The specific gravity is too light to give a 
brilliant light. 

Q. How would gas made on this basis compare with the gas 
dow used in the city of Boston ? 

A. About the same, I think. I estimated the cost of the 
material, or of this coal — the quantity named. It would be a 
dollar and twenty-five cents ($1.25); that is, the coal costs that; 
aod the lime perhaps five cents (.05) to the thousand, making a 
dollar and thirty cents ($1.30) for the lime and coal. I estimate 
twenty cents for the labor, per thousand, not including the salaries 
of clerks and officers of the company. I would estimate the salaries 
of clerks at eight cents (.08) per thousand feet ; repairs, ten cents 
(.10); interest on the capital, twenty-five cents per thousand 
feet. That is all, I believe ; and I base it upon works of a size 
sufficient to manufacture and distribute from six to eight hundred 
thousand feet (600,000 to 800,000 ft.) every twenty-four hours. 

Q. What capital have you estimated ? 

A. I suppose it might be called perhaps a million. A million 
would build works of that capacity, I should think, in any favora- 
ble locality, with sufficient pipe to distribute that amount of gas. 

Q. You have allowed interest at six per cent? 

A. Yes, sir. I made that calculation in this way; that the 
interest on a million of dollars is one hundred and sixty-five 
dollars ($165.00) per day ; and that seven hundred thousand 
(700,000) feet of gas at twenty-five cents (.25) per thousand is 
a hundred and seventy-five dollars ($175.00) per day, over-running 
the interest some ten or eleven dollars per day. 1 gave an 
estimate of one thousand feet, in order that it might be more 
easily comprehended. 



ESTIMATE. 

Cost of coal per thousand feet of gas 

u lime " " 

u ] abor it u 

" salaries of clerks and officers 
11 repairs .... 
Interest on capital at 6 per cent. 



$1.25 
0.05 
0.20 
0.08 
0.10 
0.25 



Q. Would these gas works contain all the modern improvements ? 
A. Yes, sir ; built upon the most approved plan. 
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Q. What class of retorts should you use ? clay, or iron ? 

A. Clay. 

Q. What advantage do clay retorts possess over iron ones ? 

A. They are more durable, and stand a greater heat. 

Q.' Whether or not, at the present time, clay retorts are used 
in the best constructed gas works ? 

A. I believe they are. 

Q. Have you allowed in this computation for the sale of coke ? 

A. No ; I have not. 

Q. That would diminish the cost somewhat, would it not ? 

A. Yes, sir. Deducting for the coke thirty cents (30) on every 
thousand would bring the estimate down to a dollar and seventy 
cents, or to a dollar and sixty-eight cents (f 1.68), I think. The 
whole estimate of the expense was about two dollars, 1 think. You 
take the whole amount of course, and it amounts to over two dol- 
lars. Deducting from that the coke and the tar, which would be 
(say) sixty cents (60) for the tar, and two dollars and a quarter 
($2.25) for the coke, would bring it down to about a dollar and 
seventy .cents per thousand feet. 

Q. In your judgment, would it be practicable for the city of Bos. 
ton, by erecting gas works at some distance outside of the city, to 
manufacture gas as good as we now have, at that cost for the 
actual cost? 

A. At the present prices of every thing, it would cost that, I 
should think. I have not gone through any practical experiments • 
but that would come very near it, I think. 

Q. Of what specific gravity would this gas be ? 

A. About four and a half. 

Q. That is to say, considering air as ten ? 

A. Yes, sir. 

Q. Whether or not, in your judgment that is a proper specific 
gravity for gas ? 

A. That is considered good quality of gas — from 4.20 to 4.50. 

Q. What is your judgment in regard to the number of times 
and the manner in which gas should be inspected, in order to pro- 
tect the consumer? 

A. Well, sir, when they get into a regular system of making the 
thing, and the men understand their business, and the quantities of 
each kind of coal used are well understood, it does not require to 
be tested very often. They will run it very nearly equal all the 
time. 
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Q. That is to say, if they are bent upon providing good gas for 
the consumer? 

A. That is if the quantities of the coal are understood. Some- 
times the two kinds of coal are weighed, each kind, two kinds of 
coal being required. Where they get into the habit of measuring 
it with a scoop-, they run it very inaccurately. 

Q. For the price you mention, could you get the labor ? 
A. For the seven hundred thousand feet, it would be a hundred 
and forty dollars ($140.00) a day for the labor. 

Q. Supposing the quantity of gas to exceed that, whether or 
not it could be made cheaper ? 

A. It might a very little ; not much. When you get up to that 
quantity, you can make it about as economically as you can a 
million. 

Q. What are the advantages of Boston for the supply of gas ? 
A. Only its compactness. 
Q. That diminishes the leakages ? 
A. Well, yes. 

Q. The number of miles of pipe would be smaller, would it 
not? 

A. It has comparatively a smaller territory than almost any other 
city. 

Q. Do you know of any other city in the United States which 
has equal advantages in this respect — that is, in regard to com- 
pactness ? 

A. I do not think of any large city which is as compact as Bos- 
ton. We should have greater advantages in that respect perhaps 
than any other. 

Q. What are the advantages of Boston in regard to the delivery 
of coal ? 
A. It has equal advantages with any other city. 
Q. The sale of coke, sir, — can you give any reasons in regard 
to the sale of coke ? 

A. There is no advantage in selling coke that I know of, unless 
it is in price j I do not know what the price is in other cities. 

Q. (by the Chairman). Does it come within the scope of your 
knowledge that coke comes higher in the city of Boston than it 
does anywhere else ? 

A. I do not know the fact ; I never made any inquiry. I heard 
it said that it was sold in Gharlestown for six dollars ($6.00) the 
other day. 
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Q. (by Mr. Hills). If gas works were built in the city, where 
should you propose to build ? 
A*. I have not examined at all to see where the best locality is. 

Q. (by the Chairman). I see you based your estimate of cost 
upon coal at ten and twelve dollars ? 

A. Yes, sir. 

Q. Don't you consider that pretty high ? 

A. Well, the Newcastle coal will cost pretty nearly twelve dol- 
lars, and by taking two thousand (2,000) pounds of that, and two 
hundred and forty (240) pounds of the cannel coal which will cost 
some fifteen or sixteen dollars, you will bring it up to about 
twelve dollars. The Pictou coal, I think, costs from nine dollars 
to nine and a half ($9 to $9.50). If you use the same amount of 
Pictou coal to the cannel coal, it will cost about ten dollars. Then 
you perceive that if you make ten thousand feet of gas from that, 
it will cost about a dollar and twenty cents. 

Q. (by Mr. Stackpole). Do you know at what price the Pictou 
coal can be bought now ? 

A. I see it advertised at seven dollars ; I estimate it at nine. 
Q. You give liberal estimates in all your calculations ? 
A. I think they are liberal. 

Q. (by the Chairman). In estimating your coal and taking it 
at its money cost, the cost in gold or silver, it would be eight 
dollars and seventy-six cents a ton, would it not ? 

A. The difference is about thirty per cent I suppose. 

Q. Now what would be the legitimate cost, reckoning it at gold 
value? 

A. I am taking it as it stands to-day. It must necessarily be 
so if you are making gas at the present time. 

Q. I suppose it is expected that we are sometime to come back 
to a gold basis. 

A. The price, at a gold valuation, would be for the Pictou 
about five dollars ($5.00), and some six or seven dollars for the 
Newcastle. 

.Q. Have you any idea of the cost of gas when coal was bought 
at the specie value, say in 1856, or 1854, or 1850, anywhere along 
there? 

A. Well, it might be a little more than half what it is now j per- 
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haps seventy-five per cent. There would not be bo much differ* 
ence in the labor perhaps. It cost then, with Pictou at five dollars 
($5.00) and Albert at six or seven dollars ($6.00 or $7.00) to 
make gas in small works, every thing included, about a dollar 
and a half ($1.50) where they were making ten or twelve thousand 
feet every twenty-four hours. It is proper to mention in this con- 
nection, that I have not estimated any thing for taxes. 

Q. (by Mr. Stevens). Can you tell the quality of the gas which 
we are now burning ? 

A. I should judge it to be gas that would weigh from 4.20 to 
4.50 specific gravity. That would be 16 candle gas. 

Q. (by Mr. Curtis). Have you taken into the estimate the waste 
and leakage ? 

A. I have not made any estimate of that I have generally in 
my estimates taken the whole amount of gas consumed. There is 
a loss of five or ten or twenty per cent ; you cannot tell what it 
may be. 

Q. This would have to be considered in any works made by the 
city, would it not ? 

A. Yes, perhaps. 

Q. This is not an estimate from actual experiment ? 

A. No, sir. 

Q. Can you give any company that makes gas at those figures ? 

A. I do not know what it does cost them ; I have made no in- 
quiry ; I simply take the quantity of gas from a ton of coal. It 
would hold very nearly ; quite, perhaps. I calculated the labor 
at twenty cents per thousand feet of gas, which would be a hun- 
dred and forty dollars per day ($140.00). I calculated ten cents 
per thousand feet fot repairs, which would be seventy dollars 
($70.00). 

Q. How much would you pay your workmen ? 

A. From a dollar and a half ($1.50) to two dollars ($2.00). 

Q. Can you get any labor now for less than two dollars a 
day? 

A. I think you might get men to handle the coal and do work 
of that character for less than two dollars. I do not know the 
fact ; I have not asked any questions. I suppose the men inside 
would have to be paid two dollars. 1 do not know but that it is 
over two dollars, perhaps. But the work of forty-five benches, 
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of five retorts each, for a hundred and seventy dollars would be a 
liberal allowance for cost. 

Q. (by the Chairman). Assuming that we are specie paying 
at the present time, how would you estimate in your calculation ? 

A. At about one-half, or from twenty-five to thirty per cent 
less ; I don't think it would be quite as low as fifty. 

Q. What is your idea of the decline of labor when we come to 
resume specie payments ? 

A. I should think it would make from twenty-five to thirty per 
cent difference. 

Q. (by Mr. Stackpole). Whether or not the improvements, in 
the manufacture of pipes and so on, have decreased what is or- 
dinarily called leakage in gas ? 

A. That depends upon the character of the manufacture and 
the testing of the pipes. The pipes should be thoroughly tested ; 
they are to be thoroughly injected. After being injected, some- 
times a dampness appears, and if so they rust and become tight. 

Q. How low could the leakage be brought, with proper care ? 

A. It might be as low as ten per cent. I think that is a fair 
estimate ; it might be less than that. The gas at the station meter 
would lose ten per cent. If the gas went through the station me- 
ter warm, the loss could not all be attributed to the leakage, but 
somewhat to the cooling down of the gas* 

Q. (by the Chairman). The cooling down of the gas makes 
no difference in the quantity ? 

A. If the gas holder is exposed to the weather, and it is a little 
cool and cloudy, and the sun happens to come out bright, you will 
see the gas go up. The higher the temperature, the more the 
gas expands. The expansion of gas is very great. 

Q. Does that make any difference to the consumer ? 

A. The gas measures more in the meter, occupying more space, 
when it is warm ; but that is hardly admissible in consuming. - 
The consumer does not experience any loss, I think, on that ac- 
count, if the temperature is the same as the temperature of the 
earth. That varies from seven to ten degrees. 

Q. The waste would then be very small if there were not too 
much pressure ? 

A. The pressure makes a great difference in the loss. The 
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pressure may be three inches elevation of water ; then the loss 
from leakage would be very much greater than it would be for 
only one or two. 

Q. Is it not proved that there is a depreciation of property 
where the gas holder is located ? 

A. It usually causes a depreciation in property, I believe, if 
property is valuable. 

Q. Is the depreciation greater where the gas works are than 
where the gas holders are ? 

A. It would be less where the gas holders are, undoubt- 
edly. 

Q. If the land was worth two dollars a foot in the neighbor- 
hood of the gas holder previous to the gas holder being built 
there, what depreciation would that gas holder have upon the 
value of that land, after it was built ? 

A. It would be very difficult for me to determine that. 

Q. Taking the city of Boston ? 

A. It would ddpend very much on the character of the people, 
I think, owning the land in the vicinity, and the character of the 
buildings. 

Q. What would be the effect in the neighborhood of the State 
House ? 

A. I should think it would bring it down more than one half, 
in the immediate vicinity. It would be difficult to tell precisely 
what effect it would have. It would depend upon the opinion of 
the public, of course, altogether. 

Q. (by Mr. Jewell). You know that there is a large gas 
holder on Charles Street? 

A. Yes, sir. * 

Q. And don't you know that the Bye and Ear Infirmary has 
been built on that street? And that fine houses have been 
built there? 

A. Yes, sir, I believe they have. 

Q. You would not call that very much of a desert on Charles 
Street, would you ? 

A. No, sir. 

Q. What is the most economical pressure with which to supply 
gas to the consumer? 

A. About two inches at the works. 

81 
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Q. What would it be at the burner ? 

A. It would be from three-quarters (f ) of an inch, likely, to an 
inch ; perhaps a little over that, depending on the distance from 
the works and the size of the pipes ; that has much to do with it. 

Q. Do you know what is the pressure as the gas is delivered to 
the consumer here ? 

A. I do not know, but I have heard that it was two inches and 
a half. I never have seen the pressure gauge that I know of. I 
have always calculated on my gas holders to give a pressure 
of two inches of water, equal to a little over an ounce. 

Q. (by Mr. Curtis). Do you know of any motive that should 
induce the Gas Company to give too heavy a pressure ? 

A. I do not know of any, unless the pipes should be too 
small. 

Q. Any such motive as that of making the consumer burn more 
than was needed? 

A. No, sir; I should think they would lose by that. They 
would lose by reason of the extra leakage. 

Q. (by Mr. Stackpole). If they used larger pipes, they might 
have less pressure ? 
A. Yes, sir. 

Q. (by Mr. Curtis). Is not every gas company bound to provide 
the maximum pressure needed at the hours of greatest consump- 
tion? 

A. Yes, sir. 

Q. These are about two hours in every evening ? 

A. Yes, sir. 

Q. So that they are obliged to provide a larger amount of press- 
ure than is actually needed, to meet that ? 

A. Yes, sir; sufficient to cause the lights to burn properly — 
to a proper height. 

Q. Do you know of an automatic measure to regulate the 
burner ? 

A. I have seen measures of that kind at the meter. The 
principal regulator, connected with the works, regulates the 
pressure of course to a certain extent. It is not perhaps 
a perfect machine. It consists of a ring and valve so ar- 
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ranged that when the pressure is excessive the valve is drawn 
to the rim, and the gas stopped in a measure from flowing 
into the pipe, and consequently the pressure is lessened at the 
pipes. 

Q. (by the Chairman). If one-half of the gas pipes in the city 
of Boston were too small, being put down when the population 
was one-half what it is now, would it not be necessary to have a 
pressure at a loss to the consumer ? 

A. That condition of things might be possible. 

Q. If the pipes would not supply a quantity of gas regularly to 
the burners, without that pressure, why, it would absolutely 
be necessary for them to give it, would it not ? If they had a 
hundred lights on a second sized pipe, which ought not to supply 
more than fifty, they will have to supply a greater pressure, 
in order to give the light required, will they not? 

A. The pressure at the burner might not be any greater than 
it would be if the pipe was larger, and the pressure less at 
the works. Yon see that at once, when they commence burning. 
It would be greater when the burners are first opened ; but, after 
they were opened, the pressure might not be any greater than in 
the other case. If the burners were burning under a pressure of 
two inches, of course they could not burn quite so fully, and the gas 
perhaps would not be likely to burn as perfectly. Combustion 
would not be so perfect, as the gas is passing from the burner 
rapidly. But I fancy that it does not make such a great differ- 
ence as some imagine in the amount of gas given. I have never 
experimented or tried to test the difference between the pressure 
of one and of two inches at the burner. It probably would make 
some difference if the pressure was two inches instead of one 
inch, in the amount consumed. 

Q. If during the evening, from six to nine o'clock, the quan- 
tity of gas pressed through a pipe which would supply properly 
fifty burners, is pressed through to supply a hundred, is it 
not a loss, on the whole, to the consumer? 

A. I cannot say really. I don't know that I understand your 
question. 

Q. It is to pass the gas through a pipe which is only capable of 
properly supplying fifty persons, and they have to press it 
through the pipe to supply a hundred. 
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A. Well, you will perceive that when they press it through 
with sufficient velocity to supply a hundred, there is very little 
more pressure, when these lights are burning, than there would 
be if the pipe was larger and the pressure was less at the 
works. The larger pipe would have the same effect upon the 
burners as a greater pressure with the smaller pipes, because 
the pressure is taken off at the same time that the burners are 
taken off. 

Q. If the pressure is three inches on the main pipes, does not 
the gas burn with greater pressure than it would with two 
inches ? 

A. Certainly. 

Q. If the gas is forced on so, are there not foreign bodies 
forced into the room ? 

A. Combustion is not likely to be as perfect under a large 
pressure ; still there might not be any perceptible escape. 

Q. If we were supplied with p, rich gas, made from Cannel coal, 
how high a pressure should it be burned at economically ? 

A. Well, perhaps at the works two inches would be required if 
the gas was driven to a great distance from the pipes. 

Q. With your knowledge and experience in building gas works 
and in gas manufacture, would it, in your opinion, be econom- 
ical and a saving to the city of Boston to build their own gas 
works at a distance from the city, say on Charles River or on 
Mystic River, and supply the citizens with gas at the minimum 
cost? 

A. Well, really, I could not tell whether the city of Boston in 
that event would save any thing by it, or not. 

Q. I mean the city and the citizens, — the mass of citizens. 

Witness. Would you take into account what the city con- 
sumes ? 

Q. It would be giving the gas to the city and citizens at 
cost. , 

A. There would be a saving, undoubtedly. I do not know 
at what price the city is supplied at present. If the gas is 
supplied to the citizens at cost, there would undoubtedly be a 
saving. 

Q. Fixing the price of coal at six dollars, and charging the 
citizens two dollars and a half ($2.50) per thousand feet, and 
assuming that the works cost half a million of dollars, how many 
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years would it take for the gas works to be paid for, charging 
that for eight years ? 

A. Taking the coal at six dollars a ton — without going into 
any mathematical* calculation — I should think that they ought at 
least to make a dollar on a thousand ; that the works ought to 
clear a dollar on the thousand, and in that case it would depend on 
the quantity of gas sold. The time required to pay for the gas 
works would depend on the amount of gas sold. 

Mr. Stackpole, the counsel for the Committee, here introduced an 
estimate from the city of Cincinnati, and a report of the Pittsburg 
Gas Co., and also the Governor's message and accompanying 
documents relative to the city of St. Louis. Mr. Stackpole stated 
that a number of other persons had come forward to give their 
testimony, but that, in view of the determination of the Committee 
to close the hearing as speedily as possible, he did not deem it 
desirable to call other witnesses. In response to an inquiry from 
Mr. Stevens as to the complaints which it had been intimated were 
to have been brought forward, Mr. Stackpole stated that an ad- 
vertisement had been inserted in the public prints for parties 
having complaints to attend at the City Hall at stated hours, or 
confer with him by letter; that he had attended at those 
hours, for the most part, and had examined some men ; and that 
every thing had been put into the evidence which had come to 
his knowledge in regard to the matter ; and also that be had put 
in every thing that he had heard of, which had been introduced 
by the Committee. 

The Chairman of the Committee stated that some parties had 
spoken to him in regard to paying quarter's bills when they could 
bring positive proof that they had not used a quarter part of the 
amount charged ; but that he had answered them that the whole 
thing had been tried in Court, and had resulted in a verdict 
against the parties who contested the bill ; that if five hundred 
of them were to come before the Committee and enter that com- 
plaint, and go into Court with it, the result would probably be just 
the same as it was in that one trial. The Chairman stated that 
there was a party who came to him to speak in regard to his 
neighbor, but that his reply was that that was hearsay ; also that 
instances had come to his notice of persons who declared that 
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they did not use a quarter part of the gas charged to them, but 
that his reply had been to them that their testimony would not 
amount to any thing. 

Mr. Stevens remarked that the latter case was the one which 
was spoken of in the commencement, and that the reason that he 
had asked Mr. Stackpole the question, was because he had under- 
stood from the Chairman that he (the Chairman) would have those 
parties before the Committee. 



OPENING STATEMENT OF MR. CURTIS. 

Mr. Chairman and Gentlemen of the Committee, — I do not pro- 
pose to occupy the time of the committee in making any ex- 
tended statement, as our time is valuable, and we understand 
that it is the desire of the committee to close this hearing as 
expeditiously as possible, and moreover we have a gentleman 
of great experience in gas matters, here from New York, who is 
anxious to return at once. 

I cannot permit the remarks which have just fallen from the 
chairman to pass without saying, as the Counsel for the Gas Com- 
pany did once in Court, that we stand ready to pay $100 for a case 
where the gas has been charged for, which has not been used by 
somebody. This sort of complaint frequently arises, and upon in- 
vestigation it invariably turns out, that either the clerks have 
burnt the gas, after their employer has gone home, in card-playing 
or reading, or the gas has escaped through some aperture in the 
fixtures, for which the gas-fitter, and not the Company, is responsi- 
ble. 

We stand in rather an anomalous position in regard to this hear- 
ing. All previous matters of this kind originated upon the peti- 
tion, remonstrance, or complaint of a body of citizens against some 
proposed extension of the works, location of a new gas-holder, or 
other act of the Company. Then we have appeared as the respond- 
ents to meet an antagonist whose petition was hostile. 

But here there is no real party plaintiff. There have been no 
petitions or complaints presented to the Aldermen upon which 
this hearing has been based. The matter seems to have started 
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of itself, and it places us in an apparently antagonistic position to 
the City of Boston ; which, in fact, has no foundation. However, 
as our acts and doings may be misunderstood, and we may thereby 
receive injury, we feel obliged to appear here to meet any and all 
suggestions of grievance, and to prevent misconception and mis- 
take. 

Gentlemen, the subject presents itself under three heads. 

First, upon its sanitary considerations. Upon this point I do not 
propose to offer any evidence this evening, and, indeed, I hardly 
think it will be necessary for us to produce any evidence at all ; 
because, in the first place, we have heard nothing here tending to 
show any injury to the health of the city : and, secondly, because 
plenary evidence from the city physicians of former years to the 
contrary will be found among the city documents. 

The next question is, whether the city should assume the pres- 
ent gas-works, or build gas-works of its own. On that point wp 
propose to show not only that it would be the merest extrava- 
gance and folly to do so, but that it would be impossible for the 
city to supply gas of as good a quality, at as cheap a rate, as it is 
now, leaving out of the question the gas supplied to the city for 
the street lamps. 

In regard to the position of the present works, I may say that 
it would be difficult to imagine a place better adapted to the 
economical or sanitary requirements, and the proper production 
of gas, than that now occupied. They are in a section of the city 
which seems to be naturally devoted to manufactories, and not to 
dwellings, with good drainage over a very short route directly 
into the Atlantic Ocean, not contaminating water-pipes, nor 
spreading itself over any flats to be exposed twice every twenty- 
four hours to the sun. And we do not hesitate to declare that it 
would be equally impossible to fihd a situation within or outside 
of the city limits, which would be any better for the citizens than 
the present. 

The third point relates to the necessity of additional inspec- 
tion; but, without occupying the time of the committee further, I 
will proceed at once with our testimony, and introduce Mr. Roome. 

The Chairman stated, in reference to the street lamps, that it 
cost the city vastly more than it cost the citizens for gas. 
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Mr. Curtis remarked that the street lamps were not measured, 
but that the city were furnished with gas for the street lamps at 
a certain rate per hour; and that, in 1865, it cost the city less 
than it cost to produce the gas. 

Mr. Jewell stated that by an arrangement between the Gas 
Company and the city of Boston, it was agreed that five-foot 
burners should be used on all the street lamps ; and he understood 
that the city paid the Boston Gas Light Company one and a 
quarter cents per hour for the gas consumed in the street lamps, 
which is two dollars and a half per thousand ; out of which the 
Gas Light Company has to pay twenty-five cents per thousand for 
tax ; so that the city of Boston gets its gas for two dollars and a 
quarter per thousand for their five-foot burners. The lamps of the 
city cost forty-one dollars and thirty cents ($41.30) apiece, ac- 
cording to the last estimate. 



TESTIMONY OP CHARLES ROOME. 

Q. (by Mr. Jewell). Charles Roome I think your name is? 

A. Yes, sir. 

Q. Will you state your occupation, any office you hold, and your 
acquaintance with gas manufacturing? 

A. I am an Engineer of gas manufacturing, and President 
of the Manhattan Gas Light Company of the City of New 
York. 

Q. How long have you been engaged in the business of ga6 
manufacturing ? 

A. About thirty years. 

Q. How long in connection with the Manhattan Company ? 

A. All that time. 

Q. You have gone up from your youth through all the grades 
of that business of that company ? 

A. Yes, sir, step by step, Clerk, Assistant Engineer, Engineer, 
and President. 

Q. How long have you been President ? 

A. Since January, 1855. 

Q. How long prior to that time were you Engineer ? 
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A. I was appointed Engineer on the first of January, 1842. 

Q. During that time have yon made the production of gas a 
study, both scientifically and practically, and what means have 
you taken to develop, and otherwise to acquaint yourself with the 
subject? 

A. I studied Engineering, and went to a Medical College and 
studied Chemistry. I have been to England, Scotland and Europe, 
and have used every means to obtain a knowledge of the business. 
I have employed scientific men to be my advisers, and have visit- 
ed all the gas works in England, France, Scotland and Belgium, 
and made the acquaintance of some of the most eminent Engineers 
in England and Scotland. 

Q. How recently have you been abroad ? 

A. The last time was in 1855. 

Q. What is the capital of the Manhattan Company ? 

A. Four millions. 

Q. (by the Chairman). It was stated here the other night that 
the Manhattan stock had been watered ? 

A. Every dollar has been paid in cash; there is not a single 
drop of water in it. 

Q. (by Mr. Jewell). What do you understand by water ? 

A. I mean to say that every dollar's worth of that stock has 
been paid in by the stockholders. In New York, sometimes for 
$50 paid in, $100 worth of stock is issued, and the capital is some- 
times double, five or six times, and more perhaps, the amount ac- 
tually paid in. That we call watered stock. 

Q. Will you describe the territory covered by the Manhattan 
Company's works and its supply pipes ? 

A. They extend from Grand Street to 34th Street, and from 
the North to the East River, about two miles each way, or four 
square miles. 

Q. Where did you first put your works ? 

A. On the North River side. 

Q. What difficulties did you experience ? 

A. We had a difficulty in supplying the east side of the town ; 
for New York is higher in the middle than on the river, and in 
overcoming the difference in elevation, we had a difficulty in 
giving a sufficient supply to our gasometers on the eastern shore. 

Q. How did you remedy that difficulty ? 

82 
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A. By building the works on the East River side. 

Q. How are your works situated on the river compared to your 
territory ? 

A. They are very nearly opposite. 

Q. And nearly central in position ? 

A. Yes, sir ; one is at the foot of 14th Street and the other at 
the foot of 18th Street, on the East River. 

Q. Your supply, then, is very compact ? 

A. Yes, sir. 

Q. As compact as Boston ? 

A. I should think so. It is at right-angles, except one street, 
and that is Broadway. 

Q. And what is your yearly production of gas ? 

A. We made last year 1, 046,000,000. We have had this year 
up to the end of November, 1,048,000,000. We are sending out 
now about five million feet a night. 

Q. You are making, then, from one and one half to three times 
the production of Boston ? 

A. Nearly three times, I should say. 

Q. What did you state was the production of the city of Boston? 

A. About 1,800,000 feet a night. The annual production is 
370,000,000, to 400,000,000. There is a slight advance of cheaper 
production as the production increases. 

Q. So that the Manhattan Company would be able to produce 
somewhat cheaper than the Boston Company by reason of the 
increased production? 

A. Probably somewhat. The general expense of management 
would not be much decreased. 

Q. Has your company ever been able to pay a dividend ? 

A. We paid five per cent last January, five per cent in July, 
1865, and we paid a dividend in April, 1864. We have paid but 
two dividends since April, 1864. We have not paid from the be- 
ginning up to this time six per cent on the capital actually paid 
in. I don't mean six per cent on four millions, but on our actual 
capital at different times. Our capital was started at $500,000 
and when I took charge of it, $320,000 had been paid in, then we 
got the Legislature to increase to 800,000, and then to a million 
and then to two and four millions. 

Q. What does the Manhattan stock sell for in the market ? 

A. I don't know, sir. My business is in Irving Place, not in Wall 
Street. I never paid any attention to the market value. It has 
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sold as low as 120 but what it is selling for now I don't know and 
have not heard lately. 

Q. (by the Chairman). Was there ever any sold? 
A. Occasionally some. 

Q. Do yon recollect what it brought in 1863, 1864,1865 and 1866 ? 
A. No, sir. It is very Beldom offered in the market. It is not 
a fluctuating stock, and gives little room for speculators. 

Q. (by Mr. Jewell). Will you state to the committee the cause 
why you have not been able to make a profit during the last year, 
and give the elements out of which you get it? 

A. The cost of many things was not the same in '65 that they 
are this year. The cost of coal was 93 cents and -^^ per thousand 
feet. The cost of labor 33 cents and -£fo per thousand feet. 
That includes simply the retort labor, or the men actually employed 
in and about the works, in the retort house, and engaged in 
making the gas. The cost of repairs of the apparatus, keeping it 
in order, was 16 cents and -^. The lime cost 3 cents and ~£fo 
which would make 146 and •^ r . Our loss by leakage, condensa- 
tion, and gas unaccounted for, amounted to 16 cents and -^fc 
which would make the gas cost as it leaves the works (not taking 
into account the salaries of any officer, or any cost for the manage- 
ment of the business, interest on the capital, taxes, or any other 
expense whatever except the first cost of the gas as delivered to 
the consumer) 163 cents and -^ per 1,000 feet. 

Q. At that cost of production, the station meters selling at 
$2.75 per thousand have you been able to earn a dividend ? 

A. We have not. We have got $2.50 and we are permitted to 
add the Government tax which is twenty-five cents against last 
year thirty. 

Q. You charged thirty cents on the bills ? 

A. Yes, sir. 

Q. The additional expenses which are properly chargeable to 
the business are so great that you were unable to make any divi- 
dends ? 

A. Unable to in the past, and will not make any in January 
ensuing. We have not made any since January, 1866. 

Q. What class of coals do you use ? 

A. The coals are from the British Provinces and from Pennsyl- 
vania. 
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Q. What kind of coals had you ? 

A. We had 70,000 tons of Cape Breton coal, and we had 10,000 
tons of Lingan, and we had some other coals. We use very little 
cannel. We only use it for what Engineers call the "brandy 
bottle " to strengthen the gas which is apt to get weak, and make 
a uniform light, but we only throw in Cannel when we cannot 
avoid it. 

Q. Do you use any Albert coal ? 

A. Not a particle have we used for years. 

Q. Will you state the cost of your coals the last year? 

A. Ab nearly as I can calculate it was $10.17 a ton, for a ton of 
2,240 pounds. 

Q. Does that include the expense of wharfage ? 

A. Tes, sir. 

Q. Do you know from information what the cost of the Boston 
Gas Light Company's coals were for the same period ? 

A. I don't know only as 1 was told. I was in their office to-day 
and looked over some of their books, and was told that the cost 
of theirs was $11.40 including the expense of wharfage. 

Q. That makes $1.30 in your favor? 

A. Yes, sir. 

Q. That price of the Boston coal was obtained by giving an 
average of the Pictou and Albert? 

A. Yes, sir. Their coal was Albert, Newcastle and Pictou. 

Q. Will you state the particulars of your manufacture, that is 
to say, whether you use clay retorts ? 

A. Altogether. 

Q. What time of charge do you give your coals ? 

A. Five hours. 

Q. State whether your manufacture has undergone any change 
within the last three or four years and if so, what causes have led 
you to make the change ? 

A. We used to make the gas of about one-third Cannel. We 
used to use one-quarter Cannel in hot weather, one-third in spring 
and fall, and in extremely cold weather about one-half Cannel. 
Our charter limits our price. We are compelled to sell at $2.50 
per thousand feet. We went to the Legislature two years ago, 
and by a unanimous vote they removed that restriction, or passed 
a bill to that effect, and Governor Penton vetoed it after the 
adjournment of the Legislature. I then went to Congress and 
asked that we might be permitted to add the tax to our bills, or 
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that we would be compelled to close our works and give op our 
charter. They granted permission in the Senate. In the House 
it was rejected and a Committee of Conference was appointed, 
and they agreed to allow us to add the tax until the 30th day of 
April next, to give us an opportunity to make another appeal to the 
Legislature of the State of New York. That appeal we intend to 
make as soon as the Legislature meets. If we fail we mean to 
give up our charter. By a law the city of New York compels us 
to supply everybody who shall demand gas, and shall pay for the 
same, under a forfeit of $10 for the first day we refuse and five 
dollars for each succeeding day, and as we have not received 
within $300,000 a year what it will cost us to produce the gas, we 
will make ah appeal to the public, and if we can find no redress, 
we shall have to find some other means of making money. We 
cannot live on $2.50 and pay the Government tax. We cannot 
make the Cannel coal gas, and sell it at $2.50. We cannot pay 
expenses at that rate, and furnish such gas as we did before this 
rebellion broke out. 

Q. What changes have you made in the character of your gas, 
to meet the increased expenses ? 

A. We have given up the use of the more expensive material. 
We have also charged our consumers rent for meters. We gave 
that up a few years ago, but necessity has compelled us to resort 
to it again. 

Q. And with that change are you not able to make a dividend ? 

A. No, sir, I think on the last six months our receipts gave us 
less than $1.00 profit per share. 

Q. What is the material you are using now ? 

A. We are using coal from the Provinces with the exception 
that we don't use Cannel. 

Q. Have you reduced the grade of your gas ? 

A. Unquestionably. 

Q. To what extent? 

A. Our gas was as good as yours, but now I think we run along 
in the Bummer about sixteen candles, and it may be that in a good 
pleasant day now, but in a cold day we run down to thirteen or 
fourteen. 

The Chairman. You call it a poor gas ? 

A. No, sir. A good gas but it is inferior to our former produc- 
tion. 

Q. As to whether you run your retorts so as to obtain a greater 
product than you formerly did ? 
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A. Yes, sir. We work under greater heat and get more gas 
from the coal than we formerly did. 

Q. Can you state how much you produce per ton in feet ? 

A. Over 9,800 feet. 

Q. That is, you run your coal to such an extent that you pro- 
duce over 9,800 feet ? 

A. I think I have got our average here. From 106,000 tons of 
coal we produced 1,896 feet to the ton more than before. 

Q. Beyond what you would produce by the old scale of manu- 
facturing ? 

A. I think so. It would probably run off 9,500 feet 

Q. Did that greater heat deteriorate the quality of the coal ? 

A. Of course. There is however a difference in the coals. 
Some coals require to be worked higher than others. There are 
some coals that will not give off their gas at a low temperature, 
and there are others which it would be a serious injury to work 
at a high temperature, therefore it requires judgment on the part 
of the manufacturer. 

Q. And you use no Oannel or Albert coals because you cannot 
• afford to use them? 

A. Yes, sir. We have used some Cannel but not a great deal. 

Q. Have you ever examined the Boston Gas Works ? 

A. I was in there to-day, and have not been there before for 
some time. I used to be in there many years ago. 

Q. Will you describe the condition of the Boston Gas Works, 
as to efficiency ? 

A. I should judge them to be very efficient. I should judge 
they had every means to produce gas, and present it as pure to 
the people of the city of Boston, as any works that I have ever 
been in. 

Q. Are there any improvements that you would make in their 
works ? 

A. No. I would if I had any change to make, take advan- 
tage of a clear space of ground. These works have been added 
to as their business increased. We had the same serious difficulties 
on the North River side, and when we built the works on 14th 
Street side, we remodelled our whole works. Just so here in 
Boston. I would lay them out so that I could have more conve- 
nience, although I could not make them more efficient. 

Q. Did you examine the apparatus for purification? 

A. I did, sir, and tested the gas while I was there. 
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Q. Did you test it hot? 

A. I never knew that to be done. 

Q. You found it pure ? 

A. Very pure. I tested with sugar of lead, and if there had 
been any impurity in a hundred feet of the gas, I should have 
detected it instantly. 

Q. Did you observe, or was it shown to you, the character of 
the coals then used ? 

A. Yes, sir. 

Q. Will you state what you found it to be ? 

A. Like all Pictou coal. 

Q. What was the proportion of Albert coal? 

A. I think about eight or ten per cent. I saw Albert coal, I 
have used it and know what it is. 

Q. What is the quality of the Boston gas, judging as well as 
you are able ? 

A. I believe it to be very superior gas. I don't believe there 
is any better gas made in the United States from what I know 
of the gas made elsewhere. It certainly is better than any gas 
made in the city of New York. 

Q. Are you familiar with the Brooklyn and Williamsburg gas 
works ? 

A. They are pretty much the same. I don't know whether, or 
not, they use much Cannel. They use a little. 

Q. And your company don't use Cannel ? 

A. Not much, sir. 

Q. Do none of the New York Companies to your knowledge 
use more Cannel coal than you do ? 

A. The Harlem don't use any I think, because the President 
told me so the other day. The Metropolitan occasionally if it is 
a very cold day, use a little, but they will not use it as a settled 
thing. 

Q. Has the Boston gas as high an illuminating power as it is 
economical to manufacture for use ? 

A. Experience has shown that that gas pleases the people best 
which will burn the freest in a good sized burner, and with the 
least smoke. In Liverpool, where they make the best gas made 
in England, the public are not as well satisfied, as they have been 
with the gas made in other cities, and Americans have asked me 
why it was that they could not get as good gas in Liverpool, as 
they furnished in New York, and I told them their gas was richer 
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than ours, and possessed a higher illuminating power, but the gas 
must be consumed in a burner peculiar to itself. If it was used 
in such burners as they use in New York, the gas would smoke, 
and it is almost impossible to get a good gas burner. Over twenty 
candle gas will smoke, and when it smokes, the consumer will not 
believe it is on account of its richness, but think it is on account 
of its impurity. If you take an oil lamp and put in the purest 
oil that is made, and put the wick up too high, the lamp will 
smoke, for it is that smoke which really gives the light when 
properly consumed. It is contended by engineers (and is a dis- 
puted point) that a large flame of less intensity, having more 
points to radiate from, will distribute more light than a small flame 
of an intensity which is greater than the large flame, because the 
small flame has fewer points to radiate from. That is a question 
that has been mooted, and upon which there is a great deal of 
argument ; but it is the opinion of Mr. Merrick, of Philadelphia, 
(and he is a man of experience — he built the Philadelphia works) 
that in England, those towns which make the poorest gas, are 
the best lighted. 

Q. It has been said here by a witness, that in his judgment, 
a seventeen candle gas was the most satisfactory gas for the 
community. 

A. My experience coincides with his. I think gas from sixteen 
to eighteen candles will give more satisfaction than gas of higher 
illuminating power. I have found it so in an experience of thirty 
years' observation. 

Q. The Boston Gas Company use iron retorts ? 

A. They do, sir. 

Q. Did you observe any nuisance about the works ? 

A. I saw nothing there that could be considered a nuisance 
any more than you could consider an iron foundry a nuisance, or 
any place where there are large fires. I don't see how you could 
imagine any thing about those works a nuisance. 

Q. Have you ever been in gas manufactories of similar size, 
where there were less objectionable smells than here ? 

A. I have been accustomed to those smells all my life, and they 
are not disagreeable to me. I don't see any thing in them objec- 
tionable. I don't see how they could be less objectionable. 

Q. As a matter of fact, are there any objections to gas works 
on sanitary grounds ? 

A. None that I can imagine, if properly conducted. 
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Q. Experience has shown, has it not, that the state of health 
of the operatives, or those who live in the vicinity of gas works, 
is no lower than among other citizens ? 

A. I think the state of health is higher. 

Q. As a matter of fact, there has been no cholera in the vicinity 
of gas works ? 

A. We had no men about our works attacked. I saw a state- 
ment in an English paper that in Marseilles or Barcelona they 
were remarkably exempt from it, and in one place the men used 
to bring their wives to sleep in the works at night. Carbolic acid 
is said to be very beneficial. Men who work over artificial fires 
seldom are subject to any epidemic that comes along. The intense 
heat seems to keep their pores open, causes them to perspire 
freely, and the heat seems to purify their blood. 

Q. Considerable discussion has been had before the committee 
with regard to clay and iron retorts. You use clay retorts. 
Will you state what their advantages are ? 

A. They are more durable and I think they are more economical. 
If I did not think so, I would not use them. I don't believe it 
makes one particle of difference whether the gas is made in an 
iron vessel or a clay vessel. I can't see how the material in 
which the coal is distilled can in any way affect the quality of 
the gas. It is a question of economy, I think. 

Q. Can you state what the elements are that enter into that 
opinion ? 

A. Clay retorts cost less than iron retorts. They last longer. It 
may be that clay requires more fuel than an iron retort, and then 
the question arises which it is of the most importance to preserve, 
the iron or the fuel. 

Q. You think that if your fuel is of high cost, you prefer iron ? 

A. Yes, sir. We have 900 retorts in one of our works, and 
between nine and ten hundred in the other. We are constantly 
tearing down and building up. The clay retorts last two years, 
twice as long as iron. 

Q. Will they stand a much greater heat ? 

A. We can get iron retorts just as hot as you please to make 
them, but the heat does not remain the same. The more you 
charge them, the more coal you put in, the more fire you must 
put in. I have had some iron retorts heated so as to melt them. 

Q. Then your use of iron retorts would be when you wanted 
to use a high degree of heat in order to carbonize the coal ? 
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A. If I put as much heat on iron retorts as I do on clay retorts 
I wonld burn them up. 

Q. You saw the Boston Gas Company's retorts in operation 
to-day — state what was their condition. 

A. They appeared to me to be in very superior order. I saw 
some of the retorts opened, and there appeared to be no leaks. 

Q. Do they produce gas at a moderate heat? 

A. They produce gas at a much less heat than I do. Their 
retorts were not as hot as our retorts. 

Q. That was in consequence of their using coals which don't 
require so high a heat to carbonize them ? 

A. I presume so. 

Q. As to the use of iron and clay retorts ? That is still a mooted 
question among gas engineers ? 

A. Yes, sir ; but I think clay is coming into more general use. 

Q. What was the object of the New York Company in using 
clay retorts ? 

A. Some time ago they said they liked iron best, but lately 
they have used the clay, and the President, whom I saw the other 
day, told me he was not positive which he liked best. 

Q. He uses a large number of both ? 

A. Yes, sir, but I don't know how many clay retorts he uses. 

Q. Did you know about their using clay retorts in Philadelphia, 
and giving the other kind up ? 

A. I understood they did some time ago, but I don't know 
whether they now use any iron retorts or not. 

Q. The quality and price of coke used in the fires would be an 
important element in the use of clay or iron retorts ? 

A. Yes, sir. 

Q. A company whose foreman, mechanics and laborers were all 
accustomed to the use of iron retorts, would make a rather 
hazardous experiment if they undertook to change suddenly from 
iron to clay ? 

A. I should say it would be very injurious and unwise. 

Q. In the production of gas as to purity and quantity you said 
there was no difference ? 

A. I can't see any difference. 

Q. I think you said you judged of the candle-power of the 
Boston gas from your eye ? 

A. I did not test it, but judged from the material used that it 
must be eighteen or twenty candle power. I should say so 
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generally, by judging with the naked eye. It is not competent 
for any man to judge of the illuminating power of gas by simply 
looking at it with the naked eye. It is a very nice thing for a 
person to test gas to a shade with the naked eye. 

(By Mr. Stevens.) It is a fair quality of gas at sixteen candle 
power? 

A. No doubt of it. It is a beautiful gas, good enough for any- 
body on the face of the earth. 

Q. Do you believe you could form a correct opinion of the 
candle power of this gas in this room by lo.oking at it with the 
naked eye ? 

A. I never have been accustomed to judging in that way. I 
judge by applying my photometer if I want to know. I take a 
burner, and then can form some sort of a judgment. But I 
should not want to express an opinion by looking at gas through 
a ground shade. A good deal might depend on the shades, but I 
can see enough of it to satisfy my own mind that it is a very 
beautiful gas. 

Q. From your experience as a gas manufacturer, state whether, 
in your opinion, at the prices which have ruled for the last two 
years, the Boston Gas Company can make and sell gas as good as. 
you have observed and such as they make from the coals you 
have seen, at a less price than 3J cents, they paying the taxes ? 

A. I think it is a very beautiful light, and I think that those 
who burn it ought to be contented. 

Q. How large a dividend should a Company made. 

A. I think a manufacturing company ought to make ten per 
cent a year or twelve per cent. We can put our money in 
Governments, and run no risk and pay no taxes, and get seven 
per cent. I had rather put my money in Governments than 
any thing I know of. I had rather get seven per cent on bond 
and mortgage than have my money in gas stock. Gold is very 
uncertain ; but there is no doubt about the security of Govern- 
ment. 

Q. What are the prices charged for gas in the city of New 
York? 

A. The New York Gas Light Company charge $3.50 per thou- 
sand feet, they paying Government taxes. The Metropolitan Gas 
Light Company charge $3.50, and they pay the Government taxes. 
The Harlem Company charge $4.00 per thousand feet, and they 
pay the Government taxes. 
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Q. What is the production of these three companies as com- 
pared with your own ? 

A. The New York Company make about one half; the Metro- 
politan, one fifth what we do. We. don't make five times as much, 
but between four and five times. I don't know what the Harlem 
make. 

Q. Do you know the price of Brooklyn gas ? 

A. I believe the Brooklyn Company charge $3.25 and they pay 
the taxes. Of the Citizens' Company I am not certain about, but 
I tbink they charge $3.75. The Williamsburg I am not positive 
about ; but I think their agent told me they charge $4.00 per 
thousand and add the Government taxes to that. 

Q. None of these companies use Cannel coal except as you 
have stated ? 

A. Except as I have stated. I don't know whether the old 
Brooklyn Company use Cannel coal or not. 

Q. I think you have stated there was no gas in the City of New 
York that was equal to this gas in your estimation ? 

A. No, sir. 

Q. The restriction in your charter does not apply to any other 
Company in the State ? 

A. 1 believe we are the only company restricted in the United 
States unless it is the company in Washington — and if so, it is 
the only one besides ourselves. 

Q. You think that at $3.00 net we cannot any more than make 
a fair profit if you cannot live at $2.50? 

A. 1 cannot see how it is possible. We cannot pay dividends 
and I don't see how you can. 

Q. Take the question of street lamps. Our street lamps are 
graduated at five feet to the hour. What is the fact in regard to 
the consumption by the burners? Does it not run over the 
regulation amount ? 

A. Our old contract which was in existence between us and 
the city required that we should furnish three feet an hour. I 
had about one hundred taken down and proved, and th«y averaged 
three and eight-tenths. 

Q. Is three feet the scale in New York ? 

A. Yes, sir. 

Q. At the same rate of increase, our five feet burners would 
burn towards six feet? 

A. Very likely. 
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Q. Then, if your burners are designed to furnish five feet of 
gas, you will probably deliver six ? 

A. Yes, sir. 

Q. In your opinion, the Boston Gas Light Company selling at 
$2.25 net, makes a loss on the street lamps ? 

A. I should suppose that burners set at five feet, might throw 
off six feet. I don't know what it costs them here to make gas, 
and I don't know what they pay for lighting and putting up. 

Q.» There could be no profit on gas at that price ? 

A. I don't see how it could be possible. 

Q. What are the peculiarities of Cape Breton coals ? 

A. They make, some of them, a good deal of gas. They make 
gas of a very superior quality ; but they are very difficult coals 
to store in large quantities. They contain a great deal of sulphur. 
Last winter our men suffered so much — in the purifying house — 
that the blood run from out their eyes and ears, and now we can- 
not purify this enough. 

Q. The danger is from spontaneous combustion ? 

A. Yes, sir. 

Q. And that, where you are^able to get other coals, is a suffi- 
cient reason for excluding them ? 

A. Yes, sir. I would not use them if I was not compelled to. 

Q. .Do fires occur frequently ? 

A. Yes, sir. We have had two or three fires. I suppose we 
had one fire which it took us three weeks to put out. 

Q. You get a larger amount of gas from them ? 

A. Yes, sir. It makes much more gas than Newcastle. 

Q. But it would be much more offensive to the neighborhood 
in which it was manufactured? 

A. I can't say that. Because no good gas-maker would allow 
it to annoy a neighborhood. We had better health after we had 
established our gas works than we had before they were erected. 

Q. It don't affect the consumer at all, because the sulphuretted 
hydrogen is taken out ? 

A. We don't allow our gas to go into the streets in case any 
sulphuretted hydrogen is in it. No good gas-maker will allow that 
to go into the street. 

Q. What is the price of the street lamps in New York ? 
* A. We have a suit with the city. Our contract made in 1848 
for twenty years, to burn part of the year, limits the city to burn 
under the contract during twenty-three hundred hours in the 
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year, three feet an hour for $15.00 ; and the corporation should 
have a right to increase the number of hours and should pay pro 
rata, according to that increased number of hours, at the rate of 
815.00 for twenty-three hundred hours. When the Crystal Palace 
was built, they felt disposed to order us to light the lamps every 
day in the year, and it has so continued, lighting at about dark. 
They burn thirty-eight hundred and thirty-three hours and twenty 
minutes, which brings it to exactly $25.00 a year. Two years 
ago we petitioned the Common Council, setting forth that our 
price had been fixed on a specie basis, and asked them if they 
would not grant us relief. They passed a resolution annulling 
the contract, and giving us ten days to consider whether we 
would annul the contract and enter into a new one, on the under- 
standing that we were to receive $53.00 per year. The Comp- 
troller refused to be present at the opening of the contract, and 
we commenced a suit against the city. They have paid us 
$300,000 on account — we stipulating that the suit should go on 
without prejudice to either party. 

Q. Do you know what they pay the Metropolitan Company ? 

A. Part of their district they have not paid for. The other 
part they have paid for at the rate of $53.00. The Harlem have 
also received $53.00. The New York I don't recollect about, but 
I think $53.00 — and this includes the lighting and all. The Har- 
lem sued and recovered judgment. They carried their case up to 
the Court of Appeals, and the Court of Appeals decided in their 
favor. 

Q. Does this $25.00 pay for the cost of lighting ? 

A. It is intended to pay the cost of lighting and putting 
out. 

Q. Will you state to the Committee what elements are to be 
taken into consideration in selecting a location for gas works ? 

A. They should be placed nearly at tide-water, where there is 
sufficient water to float the vessels that bring the coal, and where ' 
there would be ample drainage into a running stream. They 
should be placed on lower ground for the purpose of convenient 
distribution. 

Q. Take another element? 

A. The ground ought to be solid. It ought to be good earth. 
So that, it would save expense in building tanks for your gas 
holders, and also that your retorts and apparatus may have a 
firmer foundation. 



267 

Q. Would the question of getting rid of jour waste water be an 
element to be taken into consideration ? 

A. It would be very important. There is a great deal of water 
used in washing gas, and as that water washes away it must be 
got rid of. There is more or less oil in the matter which floats on 
the stream. I don't know that it would be very detrimental to 
health, but it would make the people think it was, and it would 
cause unnecessary dissatisfaction. 

Q. As to the works being near the consumers, state whether or 
not that would be an element 

A. The nearer the works are to where the point of distribution 
commences, the less you will have to expend for your main artery 
or the pipes of distribution. 

Q. Will you explain a little more fully to the committee the im- 
portance of having your works close to deep water ? 

A. If your works are close to deep water, your coal can be dis- 
charged almost directly into your coal stores. If your works are 
away from deep water, the cost of cartage will be very consider- 
able. The first Williamsburg Works were considerably inland, 
and as they proposed to increase their works they sold out the old 
property and bought new land along the river and built new works. 
So in Washington. They first had their works inland, but upon 
enlarging them they moved to the Potomac River. It is a great 
saving of expense. Coal is a bulky article, and costs a greal deal 
for cartage back and forth. 

Q. With regard to English coals ? 

A. You ought to have vessels that will carry from 1,000 to 
1,200 tons, and land their cargoes at your wharves. In New York, 
the Gannel is brought in what we call " dunnage " or ballast. 
Dunnage is merchandise that is laid on the bottom of the vessel to 
make a foundation for nice goods so that they will not get wet. 
Sometimes that comes to the city, but we would always prefer to 
give sixty or seventy cents more to have a vessel come loaded full 
and come directly to the works. It is more convenient to dis- 
charge. It can be done so much more rapidly. 

Q. In this particular, how do you say the Boston Gas Works are 
situated ? 

A. I should judge very admirabty. I should judge they have 
18 or 20 feet of water, and these vessels can come directly to the 
dock. 

Q. To establish works up Charles River or up Mystic River, 
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where the draft of water would not permit these foreign vessels 
to go, — would it not be a practical exclusion of that class of coals 
from use ? 

A. We would have to bargain with them to deliver their coal 
into lighters, and take it up to the wharves. 

Q. Will you explain the necessity of having gas on low ground ? 

A. The gas goes up hill much faster than it does down. The 
gas works have to have less pressure, and it is the object of Gas 
Companies to have the least possible pressure. 

Q. Have you had any difficulties in New York growing out of 
the fact that your works were not built on solid ground? 

A. Yes, sir, a great deal of trouble. It has been very expensive. 
The consent of the city required that our works should be placed 
on the margin of the river, and we have built them there on made 
ground. I filled 750 feet while I was Engineer on the North 
River, and we purchased the whole ground except the made 
ground. We were obliged to drive piles under the tanks that 
hold the gas, and this was very expensive. There will be more 
or less trouble, and in one of them a few years ago we had a whole 
retort house fall down. It had stood for ten years, and we consid- 
ered it safe, but one night it fell down. It is very expensive to 
drive piles, particularly now. 

Q. Will you explain somewhat more fully the necessity and ad- 
vantages of having the location of the works near the points of 
consumption ? 

A. You have got to start at some point to distribute. You have 
got to reach that point from the place where your gas is made. 
And the farther the works are off, the larger of course must be 
the main pipe of supply. Again, if that pipe is not going through 
solid ground all the way, there is likely to be a disturbance. We 
can get along if you are willing to go to the expense ; but you will 
be so much farther off from your customers, and in case of trouble 
you cannot ascertain it so readily, to provide a remedy. The 
more main you have, the more leakage or the less gas you have ; 
and if you have a long main supply, then any accident by which 
your main is broken would leave the city in darkness, and we can 
imagine the effect that would have in your city of Boston. In New 
York it would lead to riot and bloodshed beyond question. There 
was an attempt in 1863 to destroy our works. That was the first 
thing government cut off. They sent us troops to protect them. 
I had my regiment of militia out for a week guarding the works. 
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Q. As to the question of pressure in regard to the delivery of 
gas, how does it depend on the distance, and how does the dis- 
tance affect the pressure ? 

A. The pressure grows less and less from the point at which you 
start, and would depend on the size and distance of the pipe. 
There are certain rules for calculating that. The pressure will 
vary according to the square root of the length, and directly as to 
its specific gravity. 

Q. The danger of loss by leakage would be greater as the length 
of pipe was greater ? 

A. It is absolutely impossible to make gas pipe absolutely tight. 
All experience goes to show that gas goes more or less directly 
through cast iron. Then, again, the temperature varies ; and these 
pipes are contracted and expanded, and the joints get started more 
or less. The building of sewers or putting in of drains, and any 
thing which causes a disturbance of the ground, will disturb the 
pipes, and thus affect the question of leakage. 

Q. Suppose pressure enough to drive gas through a pipe five 
miles long: would it have any effect on the meters? 

A. If you were to send gas through pipes five miles long, the 
effect on the water meter would be to force the water over and 
put the gas out. 

Q. The situation of the Boston Gas Works is as good as your 
own for the purpose of distribution, is it not ? 

A. I should judge so. 

Q. Are there any difficulties in connection with the uneven-, 
ness of the hills of Boston which would make engineering the 
works more difficult than on level ground ? 

A. Unquestionably. 

Q. You are aware that the Boston Gas Light Company makes 
use of Station Gas Holders into which the gas is sent after being 
manufactured before distribution ? State whether that is a use- 
ful way of obtaining an equal low pressure ? 

A. I think so. I think the principle is right. I would prefer 
to have my gas holders as near the works as possible so as to 
have them under my control. Here that cannot be done. Here 
in low places I would put gas holders, and I could thus keep the 
pressure much more uniform than it would otherwise be. We 
find a difference in the pressure of from three-fourths to one and 
one-half inches between the gas works and our office. 

84 
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Q. Tour having two works relieve you from the necessity of 
having gas holders ? 

A. Yes, sir. 

Q. State the greatest distance your works are from your point 
of supply. 

A. About one mile. In the daytime one of the works will 
take the day pressure and supply during the day very well, but 
towards evening both of the works have to be opened fully. 

Q. Can you give an approximate estimate of the cost of erecting 
gas works sufficient for the purpose of supplying the City of 
Boston with gas, making an allowance for increase in size for 
future consumption ? 

A. That would take me some time. I can't do it in one day or 
two days. I suppose it would cost, taking buildings, pipe, etc., 
into account, twice what it would before the rebellion broke out. 

Q. Our capital stock is $1,250,000. State whether in your 
judgment the Boston Gas Works could be produced where they 
are to-day for double that sum ? 

A. As I stated to you before, I cannot calculate what the cost 
of such works would be ; but if this money was expended by men 
of judgment it would cost twice that now. That is, it would cost 
$ 2,500,000 now. 

Q. Can you give the Committee an idea of what the additional 
cost would be of running a main sufficient to supply the city of 
Boston (assuming that we burn two million feet now) from the 
distance of four or five miles, assuming the ground to be favorable 
on which you were to lay the main ? 

A. I should hardly like to estimate the cost, because I don't 
know how to get at the price of the materials. The iron would 
probably cost not less than five cents a pound ; but I don't know 
enough about it, to calculate the entire cost. I should judge 
that in going five miles there ought to be one main four feet in 
diameter, which would cost several hundred thousand dollars. 

Q. Have you any idea how large they are in London ? 

A. They are of all sizes and sorts. I don't know exactly. 
The chartered company have several lines of mains running out 
from their works. They don't supply all their districts from one 
main that leaves their works. They have different stations. 

Q. By stations you mean gas manufactories ? 

A. Yes, sir. 

Q. That is where gas is made and where it is distributed ? 
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A. Yes, sir. 

Q. How many are there ? 

A. I think three or four. 

Q. Do you know that those works distribute through mains 
more than six miles long ? 

A. I don't. I never heard of such a thing. 

Q. When were you in London ? 

A. It was in 1855. There wets no such distance from the point 
of distribution then. 

Q. Have any works been built in London since 1855 to your 
knowledge ? 

A. Not that I know of. I am not certain. 

Q. If it was proposed to build gas works and bring the main 
pipes across Charles River, what engineering difficulties would 
you apprehend there ? 

A. I don't know. I should not want that job to do. In the 
first place, I should want a dam across the river. You cannot 
lay gas pipes like a telegraph cable, because the pipe must have 
a regular descent to some point of condensation — for you must 
understand that it almost always rains inside a gas holder. The 
water is constantly evaporating from the surface, and as it evap- 
orates and condenses, this holder is constantly rising and falling. 
The gas holder will go up sometimes two or three feet a day — 
lower and sink again at night. This moisture, which is constantly 
rising from the water, goes along with the gas, and then your gas 
main is nothing more or less than one immense condenser. It 
may be five miles, or it may be eighty miles. Now this condensa- 
tion must be got rid of, otherwise it increases until it finally fills 
the pipe. You notice sometimes the water jumping in the pipe. 
It keeps on increasing until finally the pipe is full. You must 
have that pipe descend to some point. If you are going to have 
a pipe cross a stream — a large stream like that — it can be done 
only at an enormous expenditure of money. It must be tunnelled. 
Charles River might be tunnelled, but how any man would lay 
that main and guarantee how he was going to keep that gas 
steady, I don't see. I don't think any reasonable man would say 
that it was practicable. 

Q. The expense would be enormous ? 

A. It must be. 

Q. The exposure to leakage or accident would be what ? 

A. If a vessel should drag its anchor, and break the pipe, then 
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your city is in darkness. If you are going to cross streams 
where there is going to be inte/ruption, it is most fearful. 

In Philadelphia the gas is carried a long distance. I don't 
know how large or how long their pipes are. They have works 
at the foot of Market Street, and then they have other works, so 
that the city does not depend on one set of works altogether. The 
works might be interrupted and the city still be partially lighted. 

Q. What do you think of the objections to having gas works in 
the city on the score of health ? 

A. Nobody objects on the score of health. Our own neighbor- 
hood is growing up very fast since the erection of the gas works. 

Q. Have you any inspection by law in the State of New York ? 

A. No, sir. The constitution of New York forbids it. Accord- 
ing to the constitution of the State of New York, " all laws for 
weight and inspection of any article of merchandise are hereby re- 
pealed, and no such office shall hereafter be created by law ;" and 
then comes another clause, " and it shall not be construed so as to 
prevent securing to the people correct weights and measures, 
and the establishment of an office for that purpose." Under that 
law, it was held that an Inspector of Gas-meters might be ap- 
pointed, but that it would not cover the appointment of an In- 
spector for the gas itself. 

Q. Can you tell out of what evil that law grew ? 

A. We had a great deal of trouble about the operation of the 
old inspection laws. I don't know how it is in Boston, but we 
think our city officials are very corrupt. 

Q. (by the chairman). Do you have any Inspector of Milk in 
New York ? 

A. No, sir. The law forbids the appointment of any such officers. 

Q. Have you no Inspector of Tobacco ? 

A. No, sir. 

Q. How does a man make a purchase in New York of a hun- 
dred hogsheads of tobacco without an inspection ? 

A. I don't know, sir. All the inspection laws are abolished. 
Some of the brands of pork and beef give a character to the arti- 
cle which answers the same purpose as an inspection. 

Q. (by Mr. Jewell). We have an inspection law here. By it our 
gases are required to be tested under the burner and under the 
pressure best adapted to produce their effect. Will you state 
whether or not this is just ? 

A. I should say so, sir. 
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Q. Will you state why ? 

A. The English law is adapted to, try gases made from what are 
called caking coals, that is, coals similar to Newcastle, Pictou, and 
Pennsylvania coals. Our coals that burn in a grate would partially 
melt. For such gases, we always use as a standard burner the 
fifteen-hole argand. If you take rich gases, such as twenty, 
twenty-five, and up to thirty candles, you cannot burn those gases 
to advantage in that burner. There is a long series of experi- 
ments published in the Journal of Gas Lighting, by Mr. Alfred 
King, by which he showed clearly that the fish-tail burner gave 
better results with the same quantity of gas than he could get 
from any other burner. You ask me, perhaps, the reason why this 
is so. Gas is a mixture of hydrogen and carbon, chemically united. 
There are other substances in gas, various compounds of carbon 
and hydrogen, but carburetted hydrogen is the main thing. It is 
this carbon which is heated white-hot, that gives the light. The 
moment the gas mingles with the air, by applying the flame, de- 
composition of the gas takes place. Hydrogen uniting with 
oxygen forms water. The carbon uniting with oxygen forms car- 
bonic oxide and carbonic acid. The more carbon this contains, the 
more light that gas will give. The more carbon it contains, the 
more oxygen it requires. If the gas is thin, that is, when the gas 
has less illuminating power than it requires, it will be so immedi- 
ately consumed that the carbon will not be suspended a sufficient 
length of time in the flame. The heat of hydrogen and oxygen 
united heats the carbon in the flame, and the carbon and oxygen 
united increase the heat still more. Therefore in an argand 
burner, where there are a number of jets coming out, these jets, 
touching each other, form an almost solid circular flame, and the 
burner is so constructed that the amount of air which comes 
through the centre of the angular space and the body of the flame 
and the enclosed chimney, is just about sufficient to decompose 
that gas at such a rate as to hold the carbon suspended as long as 
possible. If there is not sufficient air the gas will smoke. If 
there is too much air the gas will burn more or less blue flame, 
and with less light than it should product if the- burner were 
properly constructed. If the air gets in your pipes for instance, 
and the light bums with a little blue flame, it is because the gas 
is already mixed with air, and the union between the gas and the 
air is so rapid that the carbon is not sufficiently suspended. The 
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fish-tail burner, which is a burner with two small holes drilled in 
the end crossing each other, throws out a little flame, coming out 
only so far that the amount of atmospheric air will just be suf 
ficient for the proper combustion of that burner. Then the less 
pressure under which the gas is consumed, the more light it gives 
out in burning, but only for the simple reason that these parti- 
cles of carbon are lampblack or charcoal, which are solid, and are 
held suspended white-hot in the air, and it is this white-hot car- 
bon that gives the light. Mr. King's experiments show that the 
fish-tail burner is the best burner for a very rich gas. The argand 
burner is the best burner for such gas as is used in London, — the 
Newcastle, and similar gases. 

Q. Then it would be very unjust for any thin burning gas to 
be tested by a fish-tail, or for a rich gas to be tested by an ar- 
gand burner ? 

A. Yes, sir. 

Q. (by the chairman). We use argand burners very extensively 
in this city : could we do it if we had very rich gas ? 

A. You have very beautiful gas, and yet you do use them. 

Q. You go up to 24 or 25 candle gas and it is not as good a 
burner ? 

A. No, sir. Where cannel gas is made they use several small 
burners together. One foot, two feet, or three feet. In Liverpool 
they sometimes have them in clusters, — five in a cluster, and con- 
suming one foot or a foot and a half per hour. 

Q. (by Mr. Jewell). Would you think it a wise measure to allow 
an inspector of gas to recommend a particular quality of burner ? 
Would not such an officer be subject to such temptations as you 
alluded to in New York ? 

A. Suppose an inspector of meters should recommend any 
particular meter, the public would want that gas meter because he 
said so. He might be an excellent inspector of meters, but not a 
maker, and not competent to judge whether that meter was better 
than any other meter. It would cause jealousy and might place 
the companies at the mercy of some particular manufacturer. 
With regard to the burners I don't see any objections. If I was 
an inspector of gas, I would say to a man who asked me what I 
thought the best burner, — I might say, " I like this burner very 
well, but I don't think it would be proper for me to put it out to 
the public, and say you had better use this burner or that burner, 
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because I think I would very Boon receive fees for my saying so." 
I think if anybody should come to the inspector, and ask him to 
recommend any particular man's burner, he would do it. 

Q. Do you know the cost of coal in Pittsburg ? 

A. I do not. 

Mr. Jewell read from a paper a statement that the cost of coal 
in Pittsburg is nine cents per bushel, and coke sells at the wharves 
for five cents per bushel. 

Q. Do you wonder that at these prices gas can be made there 
at ninety cents per thousand ? 

A. I do not. 

Q. Do you know any mechanical contrivance which can regulate 
the pressure of gas so that the city of Boston can dispense with 
receivers or gas holders in various parts of the city ? 

A. I do not. 

Q. Do you mean to say that you could lay pipes five miles, and 
keep the pressure uniform ? 

A. No, sir. 

Q. Are you familiar with an instrument called the governor ? 

A. Yes, sir. 

Q. Would such an instrument accomplish that end? 

A. No, sir. 

Q. If you were going to construct new works in New York, 
would you have all your holders within your works ? 

A. I would endeavor to have them as near as I could. 

Q. Would you have all your works within the yard ? 

A. I would in New York, I would not in your city. That 
would depend altogether upon the formation of the ground. I 
would select a place rising gradually from the river. I would not 
put all my stations here at the works, I would want the risk divid- 
ed. I would at a certain distance erect a station, and then another, 
and so on, as many as might be necessary. I should want the 
city of Boston surveyed, taking all the low ground, and judging 
what the surface of consumption would be, and I would strike 
directly at that. I would lay my arteries in the low ground, and 
then I would have the branches run off from those. If I could, 
I would arrange them so that the gas would not be communicated 
immediately from the low ground to the higher. At certain dis- 
tances from the works I would erect gas-holders. These gas- 
holders I would fill during the day, that the gas might gradually 
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be drawn from the holders to supply the city during the evening, 
so that I could get a sufficient quantity from the works — and I 
would have a supply for each neighborhood in each holder, and 
keep the supply uniform. 

Q. Do you know that you cannot regulate your pressure on 
our ground, just as you do anywhere else ? If you rise from low 
ground to high ground, you have got to go there and regulate 
your pressure. Can't you put valves there, so that the pressure 
will regulate itself? 

A. It would help. You might put governors or regulating 
valves. I had governors in use at one time in our works ; but I 
was so dissatisfied with them that I had to take them all out 
We have a " tell-tale " at our works, and a man stands there and 
watches it. The pressure is changed, beginning with the day 
pressure, and gradually increased and kept on until about nine 
o'clock, and then diminishes until daylight. 

Q. If you have governors at your receiver, and you let your 
gas right into this receiver instead of your station, where do you 
start your gas for distribution ? 

A. This gas has nothing to do with distribution. The govern- 
or is always on the outlet of the gas-holder. Each gas-holder has 
two pipes. 

We have several holders distributed through the city. We 
have two at 18th Street, two at 17th, four between 16th and 17th, 
two between 19th and 20th Streets. They are not a very great 
way from the works ; but the gas is all brought back to the works 
again from these, and sent through one particular discharge pipe. 

Q. They are all contiguous to your works ? 

A. They are one-quarter mile off. We have six gas-holders at 
14th Street between Avenues G and D ; and now we are building 
two in 18th Street, that is three or four streets off, and between 
Avenues A and B. 

Q. (by the chairman). When you took your charter from the 
city of New York, you obligated yourself to furnish gas to the citi- 
zens at a fixed price ? 

A. That was not when our charter was first granted, but when 
we asked for an increase of capital, we promised it. 

Q. Is not Moses Taylor a large stock-holder in your Company ? 

A. Yes, sir. 

Q. Does he not count his stock among his most valuable stock? 

A. How can I possibly know, sir ? 
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Q. Have not he and his family got over $600,000 of it in their 
possession ? 

A. Yes, sir. 

Q. The only reason that your stock don't pay is, that you have 
been manufacturing gas that has increased in cost in consequence 
of the war? 

A. We have had to pay war prices for every thing, and have 
had to receive paper instead of specie. 

Q. Were you thinking of giving up your gas works now that 
specie payments are coming back ? . 

A. We are going to give up our charter, and work independ- 
ently. 

Mr. Nash. What did it cost your company to get the City 
Council to rescind that old contract to furnish at $15 ? 

A. Is that a fair question to ask an honest man ? I don't think 
that is kind treatment to a gentleman coming here to give you 
information. 

Mr. Stevens. I beg that the gentleman will not include all the 
Committee in his feelings. I shall move and hope some gentle- 
man will second my motion, that no questions shall be put to a 
witness without a vote of the Committee. Will you put the 
motion? 

. Mr. Nash. I will when I get ready. I consider that I have a 
right to ask any question of a witness I choose ; and I appeal to Mr. 
Jewell, if, in all Legislative Committees, such is not the custom? 

Mr. Jewell. If you appeal to me, Mr. Chairman, I must say 
that I never heard a question of that character asked. 
Adjourned to meet at 7, p. m., Wednesday. 

Wednesday, Pec. 12. 

The Committee met agreeably to adjournment, and the examina- 
tion of Mr. Charles Roome was resumed. 

Q. (by Mr. Jewell). Col. Roome, have you had an opportunity, 
since yesterday, to test the quality or illuminating power of the 
Boston gas ? If so, state when, how, where, and the result. 

A. I tested the gas of the company at the office of the Boston 
Gas Light Co., this morning, in connection with Dr. Storer, who, 

85 
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I believe, is the chemist of that company. I found the gas to be 
over 20 candles. 

Q. Have you been able, since yesterday, to make any estimates 
of the size aud cost of the pipes necessary to convey gas from a 
distance of three to five miles for the supply of the City of Bos- 
ton ? If so, will you state to the Committee what investigations 
you have made and with what results ? 

A. 1 don't know that they are strictly accurate, but I will give 
the data on which I base them. I had a conversation with Mr. 
Starr, (wtio will be here and testify for himself), and he told me 
he was making 48 inch pipes for the Brooklyn water pipes ; that 
they would average about 700 lbs. to the foot, and cost about 3^ 
cts. a lb. That will make the iron alone cost $22.75 per foot. 

He stated that those pipes would be heavier than would be re- 
quired for gas works, but in his judgment, and my own, it would 
not be safe to make 48 inch pipes less then seven-eighths of an inch 
in thickness. If they are seven-eighths of an inch thick, which 
they ought to be, so as to make them safe to handle, and safe when 
laid in the ground, they would run (including the hubs) about 500 
lbs. to the foot. Mr. Starr informed me that if he had to make 
the pipes of the same size, and make them lighter weight, the la- 
bor would be greater in proportion than it would for the other 
pipes, and he could not make them for less than four cents a pound. 
If that is the case, they would cost $20 a foot. I don't know any 
thing about the ground that these pipes would be laid in — 
whether clay, or sand, or rock ; but about a fair average is to add 
one third of the cost of the pipe for the cost of laying, digging the 
trench, furnishing the lead and yarn, making the joints, and filling 
up the trench again. That is, a calculation I have often made, 
and found it, as a general thing, run pretty accurate. Sometimes 
it is a little less, and sometimes a little over. But say one third 
the cost of the pipe will lay it. Then it is customary to add four 
to five per cent for the joints ; I have only calculated four per 
cent. 

These pipes are cast in lengths of twelve feet, and there are six 
inches and upwards of depth of socket; so that a pipe twelve feet 
long when laid will only measure about 11 j- feet in the ground. 
These pipes must be laid deep enough to get below the frost. 1 don't 
think it would be safe to lay them without four feet of earth over 
them. The pipes being four feet, that would make eight feet, and 
you would have to dig a foot for the joints. Those pipes, there- 
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fore, would be laid in a trench nine feet deep, and 1^ don't think 
they could be laid for less than the price I have estimated. Now, 
a 48 inch pipe, five miles long, under a pressure of three inches, 
would furnish about 600 thousand feet an hour ; and I am told 
that, allowing for the natural increase of business and growth of 
Boston, if works' were to be built five miles off, these pipes must 
be about four feet in diameter. Now, the cost of a pipe 48 
inches in diameter, if it weighs 500 lbs. to the foot, at $20 per 
foot, $105,600 a mile, 5,280 feet to the mile. Add four per cent 
for the joints, $4,224. That is, $109,824. Add one third for lay- 
ing, including lead, yarn and labor, $36,608. The cost of a 48 
inch pipe per mile would therefore be $146,432. That is about 
the size that would be required, I am told, when you go five 
miles off, and want to supply 600,000 feet an hour. 

Q. With a consumption of two million feet a day, at this* mo- 
ment, would it be safe to build works which should not provide 
for an increased supply, equal to a certain number of feet a year, 
at least ? 

A. In my judgment, it would not be well to build your works 
for this year only, or for next. It is not customary so to do. 

Q. The natural increase of consumption would make larger 
pipes soon necessary, would it not ? 

A. Yes, sir. You might lay a 36 inch main, and work it under 
a four inch pressure, through a length of three miles, but you 
could only furnish 356,000 feet an hour. Therefore you might, if 
356,000 feet an hour would answer your purpose, and you only 
wanted to go three miles out, lay one main now, making provision 
to lay another by and by. That could be cast to be three quarters 
of an inch thick, and would weigh 300 lbs. to the foot. Mr. Starr 
informs me that he could make that for 3£ cts. a pound. That 
would cost $9.75 a foot. Now calculating, as I did in the other 
case, 5,280 feet to the mile, at $9.75 per foot, that would cost $51,- 
480 per mile. Add four per cent, for joints, $2,059. That is 
$53,539. Add one third the cost of the pipe for laying, $17,846; 
which would make the cost of a 36 inch pipe per mile $71,385. 
Now, a 36 inch pipe, under a three inch pressure, if you only go 
over about 5,000 yards, would supply.407,000 feet per hour. Under 
the same pressure, if you go 7,500 yards, it would supply 332,000 
feet per hour. If you go 10,000 yards, it would then only supply 
288,000 feet per hour. Therefore, if works are to be built outside 
of the city, with these data, and data which could be procured in 
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a similar way, you could find out about how much money you would 
have to expend to go out of the city. If you lay a 24 inch main, 
(without calculating for the loss by friction, <fcc.,) of course it will 
take four mains of 24 inches to be of the capacity of one of 48 
inches. 

A 24 inch main can be cast £ of an inch in thickness; and 
at that rate, allowing for joints, it would weigh about 200 lbs. 
to the foot, and it would cost about 3J cts. a pound to cast 
that. That would be $7.00 a foot Now, calculate at the same 
rate as before, 5,280 feet, at $7.00 afoot, and you have $36,960. 
Add four per cent for joints, $1,478.40 ; which makes $38,438.40. 
Add one third for laying, $12,812.80. So that a 24 inch pipe 
per mile would cost $51,251.20. Therefore, if you should lay 
a 24 inch main, and by and by should want to come up to 
the capacity of one of 48 inches, you would have to lay four 
of them. Therefore, instead of spending 146,000 in the first 
place, you would have to spend over $200,000 a mile before 
you got through. A 24 inch main, under a pressure of 2^ inches, 
at a distance of 3,000 yards, would only discharge 172,000 feet an 
hour. 

Q. As a matter of economy, then, the 48 inch main would be 
preferable, in your judgment ? 

A. I can only say, that if the city are going to do any thing, 

they are going to do something to last for all time, and they would 

want to make it permanent. If I was going to build works for my 

•own Company, to go out five miles, I think this is what I would 

do ; 1 would put down a pipe four feet in diameter. 

Q. (by the Chairman). You made these estimates in currency ? 

A. Oh, yes, sir. 

Q. You would deduct 30 per cent for the gold valuation? 

A. I merely estimated what they would cost to-day in the mar- 
ket ; what you would have to pay in currency to-day for pipes and 
labor. 

Q. Then you would make 30 per cent deduction for the gold 
valuation ? 

A. I merely calculated the market price to-day. I have not en- 
tered into any calculation with regard to gold at all. 

Q. (by Mr. Jewell). Col. Roome, there was some testimony 
given here with reference to the specific gravity of gases, as 
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though the quality of gas depended entirely upon the specific 
gravity ; that is, the illuminating power and specific gravity were 
proportionate. Will you state whether that statement is or is not 
a true statement ? 

A. Well, we gas-makers don't estimate that way, sir. If gas 
was entirely free from carbonic oxide, carbonic acid, and nitrogen, 
perhaps that would be an approximation, in some way ; but it is 
not the way that gas-makers take. I never knew any chemist, 
that I have to do with, who considered the specific gravity as a 
test of the illuminating power of gas. Now, olefiant gas, one of 
the most valuable constituents of gas, has a specific gravity of 
0.978, air being 1,000. Nitrogen, which gas always contains, has 
also a specific gravity of 0.972, and carbonic acid has a specific 
gravity of 1.529, air being 1,000. Therefore, the olefiant gas, which 
ie a very valuable constituent in our gas, is very near the same 
specific gravity as nitrogen, which has no value at all, and car- 
bonic oxide much less specific gravity, which is a positive injury. 
Now when an ultimate analysis of gas is made, they do take the 
specific gravity, but it is merely as a check on their calculations. 
The gas is analyzed to ascertain what portion of the hydro-car- 
burets it possesses, for there are others, as distinguished from 
olefiant ; how much olefiant it may contain, how much hydrogen 
it contains, and how much of all the different gases that are found 
in that complex substance called illuminating gas. The quantity 
of each having been ascertained they are added up, and the spe- 
cific gravity being taken, it is a mere check to find out if there is 
any error in the calculation ; but the specific gravity per se is not 
the test of the illuminating power of gas. 

Q. Something has been said with regard to the use of Cannel 
coal. Will you state whether or *not any considerable use of 
Cannel coal by the Gas Companies on the Atlantic coast would 
have any effect, and, if any, what effect upon the price of Cannel 
coal? 

A. Cannel coal is more used in England than it was a few years 
ago, and the area of production is no greater than it was. The 
consequence is, that the cost of Cannel has increased very mate- 
rially. I bought it years ago in Liverpool for eleven shillings 
sterling. I don't think it can be purchased now for less — well, 
1 don't know, I haven't bought any lately, but it has got up to 
eighteen or twenty shillings sterling, and will probably go still 
higher. I think the last quotations I read were about twenty 
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shillings. It will grow scarcer, and as the demand increases, of 
course the price must increase. 

Q. Have you ever used Albert coal, so as to be able to deter- 
mine the amount of Albert that can be profitably used in making 
gas? 

A. I have not used Albert coal for a number of years. I did 
use it, when it was much cheaper than it is now. About the time 
it was first introduced, I think, I did use the Albert coal. I don't 
think, if I recollect right, that yoji can use over about ten per 
cent of it. I think that was my judgment. I tried to use more 
than that, but was obliged to give it up. 

Q. State what were the difficulties attendant upon the use 
of it. 

A. Well, it is an extremely rich material ; far richer than what 
is ordinarily called Cannel coal. It does not look like it. I sup- 
pose in its composition it is nearer the Boghead Scotch, or perhaps 
approaches the Breckinridge coal, of Kentucky. There was 
quite a suit some years ago in which it was a disputed point 
whether the Albert coal was really a coal or an asphalt, and Dr. 
Jackson, of this city, Mr. Cresson, of Philadelphia, Dr. Torrey and 
Dr. Ellet, of New York, very eminent chemists, were called to 
testify in regard to it. There was some question as to the title to 
the land, or the royalty, or the right of the Queen to the ground 

— I don't know what ; but the legal question turned upon the 
point, Is the Albert a coal, or is it an asphalt, as chemists term 
it ? They decided it was a coal. But it does differ ; it is unlike 
any other coal I ever saw. It is an extremely rich material, mak- 
ing little or no coke, and the coke don't amount to any thing. At 
least, I found it so. But it is a most extraordinary article, rich in 
the extreme, and far, very far superior to any English Cannel I 
ever saw. 

Q. The consequence of using a larger portion than ten per 
cent was to cause what effect in the gas? 

A. It would catise the gas to smoke, undoubtedly, and I think 
there is where you see the excess. I noticed, when I was using 
it, and trying to crowd it, that it seemed to affect the throats of 
people where it was burnt. It was not thoroughly consumed, and 
we had to fall back upon a certain quantity. Go beyond that,* 
and theTe seemed to be a certain something which was deleterious 

— what, I really do not know. Some chemists thought it was im- 
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aginary with me, and perhaps it may be so ; but it is an extremely 
rich materia], and has got to be handled with judgment. 

Q. Ten per cent of Albert coal mixed with another coal, in 
producing illuminating power, is equal to what aliquot part of 
Cannel ? 

A. I don't know that I can answer that question directly. I should 
have to make thorough experiments to try it. But I tried the 
Boston gas to-day, which I was told did not contain ten per cent 
of Albert, or exceed it, and I found that over 20 standard sperm 
candles, according to the common mode of testing gas ; and there- 
fore Boston gas, this day, according to that test, and my best judg- 
ment and sincere opinion, is equal to ordinary Cannel gas ? 

Q. And that test was made at the office in West Street? 

A. Yes, sir, at the general office of the Company. I asked 
permission to test it, for, as I stated, no man living can judge by 
the naked eye. You can tell that gas s is bright gas, or good, but 
no man can "pretend to tell its illuminating power. It may have 
varied a little from the calculation, but according to the figuring, 
the gas came up to over 22 ; but the candle would vary a trifle, 
and the gas burner would vary a trifle. When I test gas at home 
I generally take 15 observations, and then take the average of 
them ; but I am perfectly satisfied in my own mind that that gas 
which I tried at the office to-day, which was gas drawn from the 
street (at least, I suppose so ; I have no idea that they would prac- 
tise deception upon me), — there is no question in my mind that 
that gas is twenty candle gas, and equal to the Cannel gas that is 
delivered to the consumer. Please understand me, sir. There is 
a difference between a laboratory experiment and a plain working 
experiment. You test Cannel gas in the laboratory, and you will 
get 24 candles ; but you do it there under the most favorable cir- 
cumstance^; but try it with the rough and tumble working of 
ordinary houses, and it will be about 20 candles, as the town gas 
of Liverpool was when I tried it; and the gas in Boston is just 
about the same. 

Q. Did Dr. Storer, the chemist of the company, attend you ? 

A. I was introduced to a gentleman there as Dr. Storer, who, I 
was told, was a Chemistry Professor here somewhere. 
* Q. Did you have any conversation with him to learn whether 
or not the gas to-day was of the same quality as the Co.'s gas 
usually ? 
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A. Yes, sir. 

Mr. Stackpolb. It strikes me that for this witness to testify 
what Dr. Storer told him is exceeding the ordinary bounds of 
testimony, even before this Committee. Dr. Storer is in the city, 
and can come here and testify what he saw. I know we are not 
bound by the rules of law in this hearing, but I think there are 
certain ordinary rules of common sense which ought to be ob- 
served. 

Mr. Curtis. We offer it for what it is worth, to be corro 
borated by Dr. Storer. 

Mr. Stackpolb. I submit the question to the Committee. There 
are some bounds that ought to be observed here. 

Mr. Curtis. You have not obaerved them. 

Mr. Jewell. I understand that the witness desired to test the 
gas of the Co. ; and in order that he might do it, the chemist of the 
Co., Dr. Storer, was sent for; and Col. Roome was introduced 
into the chemist's private room, and made the experiments with 
the chemist himself. The gas was examined, and we don't want 
to have anybody suppose that the gas of to-day is better than it 
was yesterday or any day this month. 

Mr. Stackpolb. Then Dr. Storer can come and testify. It 
seems to me that there are common sense bounds to testimony 
here. 

The Chairman. He states that he asked permission to test the 
gas, and was not asked by the Co. to test it. 

Mr. Stackpole. I suppose the Company" want to put in by 
this witness what the quality of the gas has been for some time 
past. They have got Dr. Storer, who can testify about that, and 
this witness can say nothing more than what Dr. Storer told him 
about it. I know we are not bound by the strict rules of testi* 
mony in courts of justice, but I think there are common sense 
rules, and that it is not competent for this witness to state what 
Dr. Storer "told him about the gas in past times, when they have 
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Dr. Storer in town, and can put him upon the stand. In my 
judgment, that is testimony which should not be admitted 
here. 

The Chairman. Dr. Storer is all the time in town, and can be 
called. 

Mr. Curtis. The only question is whether the Committee want 
information on that point or not. We understand that we are 
somewhat circumscribed for time, and the testimony of this wit- 
ness may save us the necessity of calling Dr. Storer. 

The Chairman. I suppose Dr. Storer will be present, to be 
examined by counsel on both sides. 

Mr. Jewell. I did not expect my question would cause so 
much discussion. I understood the witness to say, that in consul- 
tation with the chemist, he asked him if this was the usual grade 
of gas, and got a reply. That is all I want to get in. He 
examined the gas, tested it, and says to the doctor, " Is this the 
usual quality of your gas?" and the doctor replied. I only want 
to get what that reply was. 

The Chairman. A gentleman came to me and asked me if he 
could make a statement of what his neighbor told him. I told 
him I did not consider that the right kind of evidence, and didn't 
think the Committee would admit it ; and he went off. 

Mr. Jewell. I don't think it very material, but I think it ought 
to be answered, because it is a fact that took place in the private 
room of the chemist. I will not press the question. 

Q. (by Mr. Curtis). Something was said here last evening in 
reference to the failure of your Company to pay dividends as 
being attributable to loss of coal by spontaneous combustion. 
How is that? 

A. We undoubtedly lost by spontaneous combustion. We had 
considerable coal burned up last year. We have had some 
burned up this year. 

Q. Does that affect the question of the ability of the Cq, to 
make dividends? 
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A. No, sir. I don't recollect how much we lost, but as nearly 
as I can recollect, it cannot have been far from $20,000. It was 
a pretty serious fire, and we lost a good deal of money. 

Cross-examined by Mr. Stackpole. 

Q. This gas that you tested to-day was tested with a burner 
and at the pressure supplied by the Co., was it ? 

A. Yes, sir. It was a 15 hole argand, with a seven inch 
burner. About the ordinary standard burner, I should judge. 

Q. The experiment was made with a view to your testifying 
here to-night ? 

A. Yes. I will tell you how it happened. When I was in the 
office, I said, " I was asked to tell the quality of the gas by the 
eye ; I cannot do it. Will you give me an opportunity to test 
your gas ; and if you will, I should like to have your chemist here, 
so that he can be satisfied that I want to make a fair test ; and if 
so, I will be obliged to } r ou if you will send for him." They said, 
" Yes, with great pleasure ; we will send for him." " Will yon be 
kind enough to light up, so that the stagnant gas may burn out, 
and we will get the gas right fresh from the main?" They said, 
" Certainly, any thing you wish." The Dr. came ; I waB intro- 
duced to Dr. Storer ; he went up stairs ; and before he got ready, 
I went up and saw him weigh the candle, took the index of the 
meter, examined the burner, and went over the calculation with 
him. 

Q. The experiment was made by him and yourself? 

A. We made it together. He went out of the room and shut 
the door on me. If you have ever seen the gas tested, you know 
it is done in a room painted black; there is no light; even the 
holding up of a hankerchief would affect the result. He left me 
in the room. I took an observation, pushed the photometer, and 
went out and left him to go in and adjust it himself. He said, "I 
don't make it as high as you do." I said, " The light will vary ; 
the candle will vary ; I never decide upon one observation." I 
went in and adjusted it again, and finally we agreed. I don't 
think we would vary a tenth of a candle. 

Q. You testified that your works were no damage to the 
neighborhood. Has tfyere not been a good deal of complaint of 
the works ? 

A. - Not of the works. There was complaint by the Board of 
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Health of the odor arising from the purifying house. That was 
remedied, and they were perfectly satisfied, and have so stated 
publicly. 

Q. Has there not been a great deal of complaint with regard to 
the water used there ? 

A. Not that I know of. 

Q. Don't you know that Inspector Blaisdell has said that this 
liquid is a nuisance ? 

A. I don't know of any such inspector ; I never heard of him, 
sir. 

Q. Is he not in the Metropolitan Board of Health ? 

A. I don't know. I don't remember to have heard the name 
before. There may be such a gentleman, but I don't know it. 

Q. You never heard, then, of this report, which I will read to 
you ? It may recall it to your recollection : — " The Manhattan 
Gas Company uses every day 100,000 gallons of water for purify- 
ing their gas. This water, after being used for that purpose, is 
allowed to flow from their works through a sewer into the East 
River. It takes away with it all the impurities of the gas, 
together with a small portion of coal tar. The Company do not 
throw any of their refuse matter into the river, save what flows 
through the sewer. It is a fact that the river is at all times im- 
pregnated with this offensive liquid containing coal-oil. The 
water along the docks, from East Twenty-second Street to below 
Grand Street Ferry, is constantly covered with coal-tar oil, mak- 
ing it very offensive to those who live in that vicinity, as well as 
those who work in the numerous shipyards that abound in that 
locality. The ship-builders say it is an injury to their business. 
It certainly is a nuisance that should be abated as far as possible.' 
Do you know of any such report as that ? 

A. Never heard of it before. Dr. Stone, who is one of the 
Board, came down, and I was with him when he stood at the dock 
and looked over. He said, " Is that all ? " " Yes." " Well," said 
he, " I don't see any thing there to find fault with." 

Q. What is the par value of your stock ? 

A. $50 a share. 

Q. And what does it sell at in New York ? 

A. I don't know. That question was asked mo the other night. 
I have seen statements made in the paper that the stock was 
selling say at $120; but that don't mean that a share costing $50 
sells at 1120, but $60. 
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Q. Is it not quoted at $180? 

A. I have not seen it. If it is quoted at $180, it means that a 
$50 share would sell for $90. If it is sold for 8180, 1 have not 
heard of it. 

Q. When your capital was increased, what was the method of 
increasing it? Was the stock given to the old stock-holders at a 
certain price? 

A. When the capital was increased the last time, then a divi- 
dend was made of the surplus on hand at the time, that was called 
in, and stock was issued for the dividend which was then de- 
clared. 

Q. How large was the dividend then ? 

A. I don't recollect. 

Q. Can't you say whether it was five, ten, twenty or fifty per 
cent? Give us some idea. 

A. I don't know that I can, but the books were made up, what- 
ever the surplus was, it was divided among the stock-holders, and 
some money was called in. 

Q. That was really dividing an extra dividend ? 

A. Yes, sir. 

Q. And you can't say whether that was more or less than 25 or 
50 per cent? 

A. I will try to recollect if I can. I think that dividend was 
about $700,000. 

Q. 1 want to find out how much percentage it was. 

A. Our capital paid in before that was two millions, and that is 
the amount that had accumulated up to that time. 

Q. Your original capital was $500,000, 1 think? 

A. Yes, sir. 

Q. Your present capital is four millions ? 

A. Yes, sir. 

Q. Has your capital been increased in that way, as a rule ? 

A. No, sir; that is the only instance. In every other instance, 
it was cash paid in. 

Q. Who was allowed to take stock ? 

A. The stock-holders who held at the time share for share. 
Q. At par? 
A. At par. 

Q. And no matter what the stock would sell for in the market, 
they were allowed to take it at par? 

A. The stock was divided among the Company. Whatever he 
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could get for it, the man who held a share of the old stock 
received a share of the n^w stock. 

Q. Then it made no difference what the stock was selling in 
the market for, he got his at par, even if he could take the new 
stock that he got at par and sell it the next day for fifty per cent 
advance ? 

A. Yes, sir; it might have been. It was divided share and 
share alike. 

Q. In making your calculation in regard to the cost of gas, and 
stating that, selling it at $2.50 per thousand feet, you made no 
profit, I suppose that included all the expenses of the Company ? 

A. Every thing. No interest on the capital, but all taxes and 
expenses for salaries, distribution, <fec. 

Q. Your corporation have made strenuous efforts to have this 
charter revoked before the Legislature or the city ? 

A. Not before the city. We have tried to have that clause 
stricken out before the Legislature. 

Q. And you have been engaged in a number of lawsuits, for 
one reason and another ? 

A. If a man don't pay his gas bill we sue him. We have one 
lawsuit with the city, with regard to the public lamps. 

Q. And all the contingent expenses go into the cost of the gas, 
whatever they may be ? 

A. No, sir ; not into the cost of the gas. 

Q. They go into the expenses of the Company, by reason of 
which you say you cannot sell the gas for $2.50 per thousand ? 

A. They will. We have not paid our lawyers much. That has 
all got to come yet. We have not paid them any thing, except a 
retaining fee, perhaps, or something like that. We have not paid 
out much for legal expenses. 

Q. Did you deduct from your calculation the other night the 
price of the coke sold ? 

A. Yes, sir ; I stated the cost of the coal less what we received 
for the coke and tar. 

Q. Was the cost of the coal 98.84? 

A. That was the net cost, after deducting all sales of secondary 
products. 

Q. And you made the cost of the gas $1.63 and some fraction ? 

A. Whatever it was. 

Q. What are the other expenses that bring that up to $2.50 ? 
You did not give those I think. 
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A. I could get those at home. I was not prepared for this 
examination ; I merely took what I got frdm the Annual Report. 

Q. You put on very nearly a dollar more? 

A. Yes, sir. 

Q. I should like the particulars of that. 

A. I have not my books here. There are no salaries, no taxes, 
no insurance, no anything. This is the mere cost inside the retort 
house, for labor alone. There is nothing with regard to repairing 
the street mains. 

Q. You cannot give the Committee those particulars ? 

A. I am not able to give them. I have not got them. 

Q. Colonel, are not the gas works of Paris some considerable 
distance at present from the centre of the city proper? I mean 
to say the centre of the large population. 

A. Yes, they have built new works since I was there. I think 
I stated I was there in 1855. I recollect now it was 1857, the 
last time I was there. There were gas works out near the edge 
of the city ; I don't recollect the name of the place. 

Q. And the gas is sent through mains a number of miles ? 

A. Yes, sir. 

Q. About how many ? 

A. If I recollect right, I think from the gas works down into 
the centre of the city (I don't know how far they go along before 
they are tapped) it may be perhaps three miles. 

Q. Is there not considerable agitation now in foreign cities, in 
London and Paris, in regard to tlje sanitary effects of gas works ? 

A. Yes, sir. London is always in hot water about her gas 
works. I never knew it to be cool. 

Q. It is at the present time on that point ? 

A. I don't know whether it is on that point particularly or not ; 
but the London Gas Companies have been in hot water ever since 
my early manhood, and I suppose they will be until the day of 
judgment. 

Q. Haven't you heard that there is a good deal of agitation on 
the subject now ? 

A. I know that is so ; that it is before Parliament, and Lord 
Redesdale has a good deal to do with it, and there is a great deal 
of complaint. 

Q. And a great deal of complaint that they are unhealthy ? 

A. Yes, sir ; that they are every thing that is wicked. 

Q. And in consequence of that agitation they have passed a 
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law limiting the price of gas, and passed a long Act of Parliament ? 

A. Oh, yes, several of them. 

Q. That was the result of public hearings and Committee hear- 
ings ? 

A. Yes, sir, I suppose so, in Parliament and the City Council of 
London. 

Q. Were there not Committees of Parliament ? 

A. Committees on Committees, agitation after agitation, and 
opposition to the Gas Companies continually. The truth of it is, 
Mr. Stackpole, as I said before, they never had any peace, and 
they never expect to have any. 

Q. Until they have got them settled as they want them ? 

A. If you ever get gas works settled as people want them, you 
will get millennium. I never expect to see it. 

Q. What I wanted to ask was, whether there had been Com- 
mittees appointed from those gentlemen in the House of Commons 
who have taken the most interest in the matter, who had public 
hearings on the subject, which resulted in the present Metropoli- 
tan Gas Act ? 

A. There have been Committees, whether of those who took 
the most interest I can't say ; Committees after Committees, ap- 
plication after application, complaint after complaint, law after 
law. 

Q. And that has resulted in the present Metropolitan Gas Act ? 

A. Yes ; that and several amendments ; and they are at it again 
now. They keep it going. I have got quite a number of amend- 
ments. However, they have had a great deal of trouble, and they 
have arrived at this present stage ; but it is by no means a settled 
state of affairs. 

Q. Which class of retorts, clay or iron, are now in general use ? 

A. I give the preference to clay. I think they jare gaining on 
iron all the time. I prefer them ; others do not. 

Q. How many miles of pipe have you in connection with your 
works ? 

A. I think we have about 130, if I recollect right. 

Q. Do you know how many miles the Philadelphia Gas Works 
have ? 
• A. I do not. 

Q. I suppose the more compact a city is, the less expense there 
is in that regard ; and that is a great advantage, is it not ? 

A. Undoubtedly, a very great advantage. 
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Q. You get $24 for your present street lamps ? 

A. No, sir, we don't get any thing. We had $15.00 for 2,300 
hours, by contract, which is equal to $25.00 for 3,833 hours and 
20 minutes. 

Q. In relation to the repeal of that contract by the City Gov- 
ernment, has not the Comptroller, Mr. Brennan, sent a communi- 
cation recommending that it should not be repealed ? 

A. No. 

Q. That is his opinion in regard to the matter? 

A. Yes, sir. 

Q. Does he not oppose the amendment of your general charter ? 

A. I don't think the Comptroller said any thing about that. 
His communication is in regard to the public lamps for the city of 
New York. 

Q. Was his recommendation carried out? 

A. I don't know what he has recommended. He protested 
against the annulling of the contract. 

Q. Has the contract been annulled ? 

A. We maintain that it has ; the Comptroller denies it, and that 
is what the lawyers have got to fight out. 

Q. With whom is your suit ? 

A. The city, 

Q. The city deny that the contract is annulled ? 

A. Yes, sir. 

Q. You are in conflict with the city ? 

A. Yes, sir. 

Q. You stated the quality of your gas in New York ; that is 
your own test, not that of a State Inspector, because there is no 
State Inspector? 

A. There is no State Inspector. 

Q. You stated last night, I think, that the Boston Gas Works 
had been arranged as well as might be, considering that they were 
built some time ago. If new gas works were to be erected, 
couldn't they have more convenient arrangements than the Boston 
Gas Works ? 

A. I said so ; that if I had a clear piece of ground to build on, 
I would make them more convenient and more symmetrical, but I 
didn't know as I could make them more efficient. 

Q. Can they be made more economical ? 

A. I don't know that. 

Q. Does not convenience tend to economy, as a rule ? 



293 

A. I don't want to reason in the abstract. 

Q. Ton have been doing a good deal of abstract reasoning ? 

A. I have only answered questions. 

Q. Well, this is my question ; whether convenience would not 
tend to economy ? 

A. It might in some cases. I don't know how they could make 
gas more economically in those works than they appear to be 
making it. I could make them neater ; I could lay them out in 
lines. These things I should do with reference to architectural 
display. At my works you will find grass and trees ; and the 
laboratory you will find a beautiful establishment, costing some 
$30,000. All that is very elegant. 

Q. When did you last see the Boston Gas Works, before this 
last time ? 

A. Not since the Rebellion broke out. 

Q. Then your testimony in regard to them is what you were 
shown on going through them ? 

A. Yes ; I walked through them. 

Q. In regard to this rich gas made in Liverpool and Manches- 
ter, if burned in proper burners, is there any necessity for its 
smoking ? 

A. I could burn it without smoke, and so could you, if we were 
to make a study of it ; but the people along the streets and in the 
houses don't do it. You can burn oil gas without smoke, which 
is richer than any Cannel, but it does smoke. 

Q. If they get the proper burners, is there any objection ? 

A. There is no objection to its burning. There is no objection 
to your burning such rich gas, if you wish it. You get a smaller 
flame, but it is not a satisfactory gas, as a general thing. I find 
the people are dissatisfied. I found as much complaint against 
the gas in Liverpool as I have found in any place I have been in, 
by those who burned it. They said the light was not good, and 
they found fault with it. The gas is pretty rich, and they must, 
at least they do, use fish-tail burners. 

Q. How many feet of that is it best to burn in an hour? 

A. With Cannel gas, they don't generally use more than three 
feet burners. I saw a great many burners there in their windows 
and other places that didn't burn over a foot and a half or two 
feet an hour; and again in some places you would find them 
burning four and four and a half feet. 

87 
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Q. What is the illuminating power of gas burning at that 
rate? 

A. The town gas, in the laboratory, would be about 20 candles ; 
Cannel will make 24 in the laboratory. But in the ordinary mode 
of using it, it would not come up to that. 

Q. Running at the rate of one and a half or two feet wouldn't 
it have that ? 

A. When you are going to test Cannel gas, you have got to 
test it burning five feet an hour. When I say that a gas is ten or 
six candle power, or whatever it may be, I mean that five feet of 
that gas, consumed in an hour, will give as much light as so many 
sperm candles, burning two grains a minute. 

Q. If you burn five feet an hour, don't it smoke ? 

A. You couldn't burn five feet an hour any way. It would 
stream out of the top and smoke. 

Q. Wouldn't three feet of that gas really give more light than 
five, because there would be less smoke ? 

A. If you used an improper burner, certainly it would. But 
you might get a fish-tail burner that would consume five feet. I 
think you can burn four or four and a half feet without smoking 
very readily. 

Q. You can't burn five ? 

A. Not very well. I think about four feet is as high as you can 
get. 

Q. Can you get as high as four? 

A. Oh, yes. 

Q. Were you not at some extra expense last year ? Were there 
not Borne accidents ? 

A. Only the burning of the coal. 

Q. How much did you lose by that ? 

A. I think our engineer estimates it at about $20,000. 

Q. How were the repairs ? about an average or an excess ? 

A. About the same. 

Q. Any extension of the works during the year you have spoken 
of the cost? 

A. No, sir. 

Q. Wasn't there some alteration in changing the position of the 
works from one side of the river to the other? 

A. No, sir. 

Q. Is there this year ? 

A. We are now building new tanks and holders. 
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Q. That is rather extra? 

A. It is extra ; it is an enlargement. 

Q. In speaking of the sanitary effects of your gas works, did 
your remarks apply to the workmen, or to the citizens living 
round them ? 

A. I was speaking of my men alone. 

Q. Not of the people round the works ? 

A. No, sir. 

Q. I suppose, in going into a gas light company's works to 
make examination in reference to a nuisance, the fact that you are 
in the habit of being in gas works makes some difference whether 
you experience the same effects as others ? 

A. I am not in gas works a great deal now. 

Q. You have been all your life ? 

A. Oh, yes ; I have been, a great deal. I don't know how that 
would affect me. I don't think an unpleasant odor is any more 
agreeable to me than to others. 

Q. You said that the Boston Gas Co's retorts were not so hot as 
others when you saw them ? 

A. No, they were not. 

Q. I think you also said you had heated your retorts to a higher 
heat, in order to get more gas, and of a purer quality ? 

A. Yes, sir. 

Q. That is the reason of the difference — that you have lately 
heated your retorts to a higher heat? 

A. I have differed from some engineers in regard to that. I 
have always believed in working under very high heats, and 
charging heavily. I charge heavier than they do here. 

Q. I think you stated that you had heated so as to get 9,836 feet 
from a ton, and that the gas was purer when made at a higher 
heat? 

A. Yes, sir. 

Q. You have said that you thought it might be unwise to 
change from iron retorts to clay retorts. That would not affect a 
new company just going into operation, I suppose ? 

A. They would not be obliged to make any change at all. 

Q. They could probably get workmen to work as well with clay 
retorts as iron ? 

A. I see no difficulty. 

Q. When a company supplies lamps to a city, fs there any rea- 
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son why the company should not be able to attend to these burners, 
so as to keep them burning an amount not over five feet ? 

A. Not that I know of. 

Q. So if they burn over five feet, it is their own fault ? 

A. That depends upon whether the company have charge of 
them. 

Q. If they were allowed access to them, would it not be so? 

A. If they were allowed to change them, of course. 

Q. And during cold weather, when the thermometer gets under 
ten degrees above zero, is there as much gas consumed as in 
moderate weather ? 

A. I don't see what that has to do with it. 

Q. Does not cold weather have an effect on gas so as to make 
it burn dimly ? 

A. The weather may affect the quality of the gas, and 
undoubtedly does. 

Q. Does it not affect the amount of gas passing through the 
pipes ? 

A. No ; I don't think it does. 

Q. When we see gas burning with a blue light, is there as 
much gas consumed as at other times ? 

A. Not if there is frost in the pipe, partially closing it. I will 
tell you how that happens. In extremely cold weather* the lights 
will burn very clear indeed ; but when the weather moderates a 
little, the lamp will go out. The reason of that is the moisture 
in the gas. In the gas-holder vapor is constantly rising, which 
passes through the mains in the streets and up the lamp-posts, or 
into the meters, and it condenses on the sides of the pipes, there 
forming just exactly like frost. Then this thing occurs particu- 
larly on the north side of a street. When the weather is 
extremely cold, and as long as it remains cold, the gas will con- 
tinue to burn very clearly ; but when there comes a warm 
sunshining on the lamp-post, it heats it not enough to melt the 
frost, but enough to detach it from the pipe, and it will fall and 
lodge below, and the gas is entirely shut off. 

Q. In a variable climate like ours, where we have the thermom- 
eter going up or down 50 or 60 degrees in 24 hours, this occurs 
not unfrequently, I suppose? 

A. Yes ; but the moment that occurs, we send round and pour 
whiskey into the pipes. 

Q. A burner wouldn't consume five feet an hour, then ; would it? 
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A. That won't happen more than once in two months. 

Q. If the gas don't go through the pipe then, of course it don't 
burn any thing? 

A. Of course not. 

Q. The difficulty in distributing gas is greater when the works 
are on higher ground and the people using it on lower than in the 
opposite case ? 

A. Yes ; it requires greater pressure, of course. 

Q. Do you know of any extraordinary difficulties in engineering 
here in the city of Boston because we hare land higher than 
where the gas works are ? 

A. I don't see any engineering difficulty that could not be 
overcome with a little skill. 

Q. Is there any extraordinary degree of engineering skill 
required here in Boston ? 

A. Oh, no. I don't see that it requires any wonderful skill. 
I don't think it is such a wonderful thing to make gas or distri- 
bute it. I think the rules are well established, sir. 

Q. It is not so difficult to force the gas up, when the works are 
on low ground, as it is, if the works are on higher ground, to force 
it down ? 

A. It requires more pressure to force it down; gas being 
lighter tban air, you have got to force it against the pressure of 
the atmosphere. 

Q. There were some hypothetical questions put you last night 
with regard to the value of the Boston Gas Light Company's 
works. Can you estimate them at any fixed price ? 

A. I cannot. 

Q. You cannot give the Committee any judgment ? 

A. I can give no estimate whatever as to the value of those 
works. 

Q. Then your statement last night was hypothetical ? 

A. Entirely so. I was asked what it would cost to build them 
now, as compared with some time ago, and I stated that, if their 
money had been judiciously expended at the time, I thought it 
would cost, to put up the buildings and furnish the apparatus, 
twice as much money now as it did ten years ago ; and I can give 
my reasons for it, if I am asked. 

Q. You were asked last night in regard to the provision of our 
law which prevents the Inspector from giving an opinion upon 
any particular burner. Aside from that, would it not be useful, 
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in your judgment, for the citizens to have some one to whom they 
could apply to learn the best kind of burner, the best amount of 
pressure, &c. ; some experienced person ? 

A. I don't know but it would, if he was a disinterested party. 
The only fear I have is, that if you make it his business to do 
this thing, he will be interested in favor of some manufacturer. 

Q. But if you could have somebody aside from the State 
Inspector, whose duty it should be to inform the citizens of Bos- 
ton in regard to their best interests, would not that meet the 
requirements of the community? 

A. There have been so many volumes published, and so many 
statements in the papers, over and over again, that I don't know 
what you can do, or in what way you can contrive to make people 
satisfied, or give them correct information. Your own judgment 
is as good as mine in that respect. 

Q. There is, in fact, a great deal of agitation and dissatisfaction 
on the subject of gas, is there not? and the science of manufac- 
turing and supplying gas is progressing on all these matters ? 

A. I don't think the minds of the public are progressing much 
yet ; I think they stand just about the same as they did thirty 
years ago, so far as their satisfaction with gas companies is con- 
cerned. I have never seen any change in public opinion in that 
respect. 

Q. If you burn gas with the burner and at the pressure best 
adapted to it, whether or not that gas will show a higher quality 
than the ordinary run of gas burned with pressures and with 
burners not so well adapted to it? 

A. It will, undoubtedly. 

Q. And what difference would it make ? 

A. Well, I can't tell you how great that difference would be. 
It would be a matter of experiment. 

Q. Then, if it should appear by inspection that the Boston Gas 
Light Company's supply of gas, which, burned with a burner and 
at the pressure best adapted to it, produced 15 candles, say, it 
would not follow from that that the whole mass of people, burning 
with all sorts of pressures and burners, get that quality ? 

A. Not at all. 

Q. Which is the more economical for the consumer, to have the 
pressure of the gas regulated before it reaches his gas meter, and 
brought to the correct pressure, or to endeavor to regulate it 
himself, with the cock at the burner? 
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A. I think it would be better for him if it could be delivered at 
precisely the pressure he requires. That is to say, as I stated 
last night, the less the pressure under which the gas is consumed, 
the more light you get from a given quantity. 

Q. My question is, whether that can be regulated more economi- 
cally for the consumer by fixing the pressure before it gets to his 
meter, than by having it pass through the meter and be regulated 
by the cock ? 

A. Yes, sir ; but it is impossible so to regulate it. If you 
regulate it to suit one consumer, it would not suit the man next 
door ; therefore, all you can do is to try and use such pressure as 
will give an abundant supply for all. It may not be quite enough 
for the man in a low locality, and too much for the man in a higher. 
You don't want to get too high a pressure for anybody. It is 
your interest to work under the least pressure possible. The less 
the pressure you work under, the less you lose by leakage. 

Q. Do not consumers waste more gas by a high pressure than 
low? 

A. If they are careless, they do ; if they are prudent, they do 
not. 

Q. But ordinary people are careless, are they not ? There is 
little general knowledge compared with what there might be if 
there were some intelligent instructors ? 

A. They have instructors enough. It is a good deal like the 
story of Dives, — if one rose from the dead to tell them, it would 
make no difference, they would not believe. 

Q. It is pretty hard to convince the people ? 

A. It is impossible to, Mr. Stackpole. The plain English of it 
is, they will not pay attention. 

Q. (by Mr. Jewell). Can it be considered the fault of the 
Gas Company, if the consumer does not get his gas consumed 
under the best circumstances, if they furnish a good quality of 
gas? 

A. The Gas Co. are to furnish gas : it is not their place to fur- 
nish fixtures and burners. 

Q. And having furnished a good gas, and introduced it to the 
customers' premises, does there seem to be any thing more that 
the Gas Co. can be expected to do ? 

A. I don't see how. I suppose a company that might furnish 



300 

water would not be held responsible if the people drank too much 
or too little, so the water was pure, and there was plenty of it. 

Q. Is it any more the fault of the Gas Co. if the consumer does 
not burn it under the best circumstances than it is the fault of 
the flour maker if the cook does not make good bread ? 

A. I can't see why it should be. 

Q. (by the Chairman). What price do you get for coke ? 

A. It varies with us some, depending upon the price of anthra- 
cite. 

Q. At the present time ? 

A. Customers are paying $3.50. We get $2.50 per chaldron 
of 36 bushels. We sell it to those who sell it again. 

Q. You sell in large quantities at $2.50 ? 

A. We sell a single chaldron, or a hundred, or a thousand, at 
the same rate. We have but one price, $2.50. 

Q. Does the coke and coal tar that you sell pay the interest on 
your capital ? 

A. Well, no ; it pays some interest, of course ; but our coke 
and coal tar we deduct from the cost of the coal. That is the 
way we enter it ; it is a credit on the coal account. 

Q. In your opinion, would your sales of coke and coal tar pay 
the interest on the cost of your works ? 

A. No. 

Q. Why should there be so much difference between the price 
of coke in New York and in Boston? 

A. I suppose anthracite is much dearer here than with us. 
I think anthracite is selling with us now at about $7.00 a ton. 

Q. When you were in London, did you learn how often they 
inspected the quality of the gas in London ? 

A. No. I suppose Dr. Letheby must be testing it every day. 
He tests for several companies, and receives a salary; I don't 
know how much. 

Q. I mean the parties appointed by Parliament ? 

A. That is Dr. Letheby. He is the public inspector. 

Q. Did you learn how often he inspected? 
• A. No ; I suppose he is at it every day ; I don't know. 

Q. Did you learn when in London, or have you learned since 
you were there, that they made two qualities of gas there, one 
from cannel, and the other from cheaper coal ? 

A. I was aware of that. 
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Q. What class of people burn the gas made from cannel coal ? 

A. I wasn't aware there was any difference. I don't know why 
there should be. 

Q. Don't you know that the cheap gas is the gas used by what 
they term the " commonalty " ? 

A. I never heard that expression used anywhere out of Boston. 

Q. It was a common national expression ? 

A. It wasn't common when I was there ; at least, not among 
gas people. 

Q. Don't you consider the gas works in the city of New York, 
all of them, in advance, in regard to improvements, of the gas 
works in Boston ? 

A. I can't say I do, sir. I say they are more symmetrical, 
more regularly laid out. 

Q. I don't mean that ; I mean in regard to economy in manu- 
facturing gas, and every thing in connection with the most eco- 
nomical management? 

A. Well, I like the clay retorts best, or I certainly would not 
use them. I stated that before — that I was partial to clay re- 
torts. I believe they are the best ; I believe they are the most 
economical, but I am not prepared to say, positively, that such is 
the case, because it is a disputed point, and has been for years ; 
but, as I stated before, I think clay is gaining on iron and I believe 
that it will universally prevail ; others think not ; others think 
that I am entirely mistaken. It is a matter of opinion with many : 
but still I hold to my own. I am in favor of clay retorts ; I think 
they are the best ; but I am not prepared to say positively that 
iron retorts are not the best ; but I do say positively, that 1 don't 
believe I can make better gas out of clay than out of iron ; I 
don't believe the material I make it in will affect the quality of 
the gas itself. 

Q. You have seen the Boston Gas Works, and of course have 
a perfect knowledge of your own ; don't you consider your own a 
vast or large improvement on the works here ? 

A. Well, we all like our own children best, and believe they 
are the best on the face of the earth. 

Q. You believe them to be much better than the Boston Gas 
works ? 

A. I say they are more beautiful. I don't know how they can 
be any better than the others. I believe, as I said in the first place, 
that our works are more symmetrical, and while I think they are 
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more convenient, I am not prepared to say that I can make better 
gas in my works than I could make in the Boston works. 

Q. That is not the point I want to get at. I don't care about 
beauty or symmetry, I want to know whether you consider your 
works, with their improvements, of every kind and name, superior 
to those of Boston ? 

A. I do not. 

Q. There is nothing superior to them ? 

• A. I don't know of any thing, except the retorts. Their purify- 
ing arrangements are admirable, and their condensation, and all 
appears to be very admirable. 

Q. Can you make gas more economically from your works than 
you could from these works ? 

A. I wouldn't like to say I could. I am not certain that I 
could. I think that would be a matter of experiment. 

Q. Has your company made any extra dividend to the stock- 
holders since 1861 ? 

A. I think not, sir. No. 

Q. In your opinion, would it not be a protection and advantage 
to the citizens of New York and Boston, if there was a State In- 
spector of Gas, as there is in London, testing its quality day by 
day, and at night, as they do there, and imparting to the public a 
knowledge of the quality and condition of that gas ? 

A. I don't believe it would be any advantage to the public. 

Q. I mean a City Inspector, not a State Inspector. 

A. I don't think it would be any advantage to the public. I 
don't think the gas companies would care two straws about it. I 
should not. 

Q. Would it not be an advantage if such an inspector was to 
answer all questions put to him by citizens in regard to the most 
economical combustion of gas, and in regard to the best kind of 
burners ? 

A. It would depend altogether upon the man's integrity and 
ability. 

Q. If hoar frost forms in a gas-pipe, and disturbs the burning 
of the gas, when a meter is placed where hoar frost is formed, 
won't it form in the same manner upon the valves of this dry 
meter, when it is working ? 

A. It would, undoubtedly. If the meter was in a very cold 
place, and there was a condensation there, there is no reason why 
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it should not freeze on the valve of the meter as well as freeze 
anywhere else exposed to the cold. 

Q. Have you any knowledge of its freezing upon your dry 
meters in that way ? 

A. I never have heard of but one instance. 

Q. Has it ever come to your knowledge that in England and 
Scotland the dry meter is condemned ? 

A. No, sir, never ; my experience is just the reverse. 

Q. At a meeting of gas men, held in Scotland, they condemned 
the dry meter on account of hoar frost forming upon the meter, 
and also on account of the tar stiffening upon the valves, where 
the meters were left by families moving out of town early in the 
spring, and not coming back until fall. 

A. The same thing happens in wet meters. 

Q. Are there any valves for the coal tar to form upon ? 

A. Yes, sir; I have seen it myself. The gas would pass 
through without registering at all. Strike the meter gently on 
the side, and the gas would go out, and then you would not get 
the meter back again until you poured water in. I have seen 
hundreds of cases of that kind. In the wet meter, there is a 
float, which floats in the water. On the top of that float is a rod, 
that runs up in the small puppet valves, into the chamber where 
the gas passes through. In cold weather, this that you term tar, — 
it is not tar, it is oily matter, and the very life-giving property, 
the illuminating portion of the gas, — this will condense in the 
gas, and be deposited in the chamber of the meter, and also be 
deposited on this rod, and cause it to stick. Now, the water, as 
the gas goes along, is more or less licked up, and is evaporating, 
and the surface of the water becomes lower and lower, and if the 
valve sticks by the condensation of this oily matter, then the 
water gets down below the centre of the drum, and the gas passes 
directly through the meter without turning the drum round, but 
the party gets the light precisely the same as if the meter was in 
operation. Now, you go and tap that meter on the side, and the 
float will fall and close that valve, and will not rise again until 
you pour water in. That was a very common trouble we had 
with wet meters, and a great deal of gas was passed through 
without being registered. 

Q. You use the dry meter ? 

A. We have not bought a wet meter in eleven years. Our 
people are very much opposed to the wet meters, and compelled 
us to give them up. 
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Q. From any knowledge they have of them ? 

A. They have the same means of knowing the dry meter that 
they have of knowing the wet, I presume. 

Q. Is there one man in a hundred in New York, who knows 
much about either ? 

A. Well, I don't know. I really don't know how much they 
know. It is a very simple thing to understand, and if they won't 
take the trouble, I don't know how we can make them under- 
stand. 

Q. Don't you suppose they would learn, if they had a city in- 
spector to impart knowledge to them ? 

A. They had an inspector of meters for the city of New York, 
Mr. Kitchen. I suppose he explained them to the people. They 
turned him out, and put another man in his place. He was a very 
intelligent man and a very pleasant gentleman. 

Q. Did his inspection amount to any thing? 

A. It amounted to as much, I suppose, as any intelligent, 
upright man's inspection can amount to. I believe he was a per- 
fectly pure and incorruptible man, and certainly he was very 
much of a gentleman, and a very industrious man, and if that is 
not a guaranty, I don't know how you can get it in human form. 

Q. Was he under any obligation to inspect a meter in New 
York? 

A. Yes, sir, the law compels him to do that. He is obliged to 
inspect the meter of any man who asks him to. If a man goes to 
a New York gas office and complains of his meter, and asks to 
have it changed or wants to have it proved, the rule is — " Now, 
sir, your meter shall be proved. You can take it ta the State 
Inspector, or have it proved here." There is a gas-holder in the 
office of the company, sealed by "the State Inspector. Any cus- 
tomer can take his meter there and see it proved. If he is satis- 
fied with the proof, well and good ; if he is not satisfied, he can 
go to the State Inspector ; or he can go directly to the State In- 
spector, without going to the Company ; and if the State Inspect- 
or decides that the meter registers against the consumer, we are 
obliged to refund to him every thing he has over-paid. 

Q. Did you ever hear that the circumstance of a citizen going 
to the State Inspector to get his meter inspected occurred often ? 

A. It don't occur very often, but it is occurring at intervals. 
I have known a great many to do it; but a good many think it 
too much trouble. 
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Q. (by Mr. Jewell). A question has been asked about the 
extension of your works this year. I want to ask whether that 
extension has been made out of the earnings of the Company or 
otherwise. 

A. How they will eventually be paid for I don't know ; but my 
company is now in debt about $300,000 borrowed money ; and 
that is a good deal more than these extensions will cost. 

Q. (by the Chairman). The stock commands a good price, 
doesn't it? 

A. That question has been asked over and over again. As I 
said before, I never did care two straws about the value of our 
stock in Wall Street. I never asked any man to buy a share of it ; 
I never advised anybody to sell it ; and to anybody who came to 
me and asked my advice about buying it, I never gave any other 
answer than, " Use your own judgment ; I am merely the trustee 
of the Company." The market value of the stock I don't know, 
and I very rarely ask. 

Q. Isn't it a very singular thing, that the President of a com- 
pany should not care how its stock stands in the market ? 

A. It may be very singular, but I profess to be a very consci- 
entious man. They took me up, a clerk, and advanced me to 
where I am, which they wouldn't have done if they had not had 
confidence in me, and I mean to be faithful to my trust. 

Q. (by Mr. Jewell). Our law declares that gas shall not be 
merchantable unless it has an illuminating power of 12 candles. 
Would it be just to a company to declare its gas unmerchantable 
unless it was tested under the pressure and with the burner best 
adapted to the particular gas ? 

A. I think that every gas ought to have its own burner. 

Q. There has been a good deal of talk about the pressure under 
which gas is burned. Will you explain that matter ? 

A. There may be three inches on the burner cock, and only 
three-tenths of an inch on the burner. That does not seem to be 
understood. When we test gas, the pressure-gauge is between 
the burner-cock and the burner»tip. Suppose there is a pressure 
of three inches upon the burner-cock, and the cock is partially 
open, there is only part of that pressure on the burner ; shut the 
cbck, and there is no pressure on the burner. Therefore we place 
the pressure-gauge between the burner-cock and the burner- 
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tip. Now, in using a fifteen hole argand, with a seven inch chim- 
ney, the pressure on that is seldom more than about two-tenths 
of an inch, although it may be 3J inches on the burner-cock. 
You must turn it until you find the pressure-gauge attached to 
the burner itself is only two-tenths ; with a fish-tail burner it will 
burn under seven-tenths. You have got to graduate your press- 
ure by the burner-cock. 

Q. That is, the pressure under which the gas is actually con- 
sumed is entirely under the control of the consumer by turning 
the cock ? 

A. Of course ; he can turn off little or much as he pleases. 
You take an argand burner, and turn the cock wide open, and 
the gas streams to the top of the glass ; you can shut off the 
force by turning the cock, and the more you turn it, the less that 
force will be. 

Q. (by the Chairman). I will assume that my general con- 
sumption in my house is five burners a night. I light these five 
burners so that they stream up to the top of the chimneys ; I go 
down into the cellar, go behind the meter, and turn the faucet 
until I get it at an angle of 45 degrees, and some one knocks up 
stairs and says that is the right standard ; am I not burning my 
gas more economically, in having it pass over the meter sluggish- 
ly, and through the pipe with that consumption, than by regulat- 
ing it by turning the cock? 

A. You are certainly doing so, and everybody ought to regu- 
late the pressure required in their house by the main cock on the 
service pipe. 

Q. (by Mr. Jewell). Will you furnish us the additional items of 
the cost of gas to your company at your leisure ? 
A. I will be glad to do so. 

Q. (by the Chairman). Why do you never use Pictou coal, or 
but very seldom ? 

A. Well, I like the coke of other coal better than I like the 
coke of the Pictou. I can find a more ready sale for it. 

Q. You use the Blockhouse ? 

A. We use some Blockhouse. 

Q. It makes more gas than Pictou ? 

A. I think it does. 
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Q. The Lingan coal makes more gas than Pictou ? 

A. I don't believe there is much difference. I don't think the 
Lingan is as rich a coal as the Blockhouse. 

Q. Is the Gowrie coal as good as the Blockhouse ? 

A. I don't think it is. 

Q. I have had the quality of these coals given me by a person 
conversant with them, and he puts down Lingan at 4J feet to the 
pound ; Blockhouse, 4^ to 4J ; Gowrie, 4J to 4£. 

A. That is better results than we get, sir. 

Q. Union, 4J to 4£. 

A. I don't know what the Union is. 

Q. Sydney, 4J. 

A. Yes, sir. 

Q. Pictou, 3£ to 3£. 

A. You can get 3£ out of Pictou easily enough. 

Q. He says he knows of no reason why a person should use 
Pictou, excepting that it requires less purification than the other 
coal I have named. 

A. I don't think Pictou contains so much sulphur as those 
others you have named. 

Q, Are you acquainted with Westmoreland coal ? 

A. Yes, sir. 

Q. That he puts down at 4} to 4f . 

A. Some people will make 4| feet of gas out of coal that others 
cannot get 4 out of. 



TESTIMONY OF JESSE W. STARR. 

Q. (by Mr. Jewell). Will you state what is your place of resi- 
dence, of what firm you are a member, and what is the business 
of your firm ? 

A. I reside in Camden, N. J. — J. W. & J. F. Starr, — engaged 
in the iron foundry business. We manufacture cast-iron street 
mains for gas and water, and the manufacturing apparatus used 
about gas works generally, including the gas-holders. 

Q. State whether or not your firm is one of the largest if not 
the largest firm in that department of production in the United 
States. 

A. I believe we do more of that kind of work than any other 
concern that is engaged in the iron business. 
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Q. State whether you have or not constructed gas machinery 
all over the United States, and how extensively. 

A. We have furnished a good deal of apparatus for the companies 
in the city of New York and Brooklyn. We have done a consid- 
erable amount of work for the Boston Co., at Baltimore, Norfolk, 
Savannah, Chicago, Toledo, Milwaukie, and some at Albany and 
Cincinnati, and some at Toronto, Canada. 

Q. Will you state what is the comparative cost of erecting gas 
works, and furnishing gas machinery at the present time, as com- 
pared with what it was before the war ? 

A. The cost is somewhere about double what it was five or six 
years ago. 

Q. Will you state the causes that have produced that result? 

A. Well, the two principal causes are the increase in the cost 
of iron, and the increase in the cost of labor. Six or seven years 
ago, you could buy pig iron for about $20 or $22 a ton: we have 
now to pay from $45 to $50 a ton for pig iron. The wages of 
mechanics and laboring men both, are about double what they 
were six or seven years ago. 

Q. How is it in regard to the price of coal that you use in 
your works? 

A. Coal just at this time is not twice as high as it used to be. 
We used to get coal at from $3.00 to $3.50 a ton, delivered at our 
works ; we have been able to buy some this season at from $5.50 
to $6.00; but last year we had to pay as high as $10 and $11. 

Q. Will you state at what price you could deliver gas mains 
of 48 inches in diameter, and what would be the proper weight 
of a gas main of 48 inches, of proper thickness ? 

A. Well, it would be required to be about seven-eighths of an 
inch in thickness ; that is about as light as they can well be made 
and handled ; and I think that thickness would weigh about 500 
lbs. to the lineal foot, and would be worth about 3i cents a foot. 

Q. What would a main of 36 inches diameter cost ? 

A. That would weigh about 300 lbs. to the foot. 

Q. And at what price could that be afforded ? 

A. The price would be about the same ; about 3f to 3i cents. 

Q. And a main of 24 inches ? 

A. 24 inches would weigh about 200 lbs., and the price 
would be about 3| or 3i. 
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Cros^-examined by Mr. Stackpole. 

Q. How much was this a pound before the war, that you testify 
is now 3i cents a pound ? 

A. That used to sell at about If ; from that to two cents. 

Q. Was this common green sand casting ? 

A. The large pipe we make in dry sand, the smaller in green 
sand. These" pipes, 24, 36, and 48 inches, would be made in dry 
sand. 

Q. Dry sand is better than green sand? 

A. Yes, sir ; supposed to be. 

Q. What was the price of ordinary green sand castings before 
the war ? 

A. Well, cast-iron water-pipes don't agree with the price of 
ordinary machine-castings ; they are cheaper. 

Q. What was the price of ordinary green sand castings ? 

A. Before the war, 2| to 3 cents. 

Q. Now, what are they worth ? 

A. From H to 6, according to the kind and the labor. 

Q. You get less for your pipes ? 

A. Yes, sir. They are a staple kind of article, and made cheap- 
er, and nrade by the piede. 

Q. And in large masses ? 

A. Yes, sir. The men make them day after day, and by the 
piece, and are responsible if they lose them. Iron retorts cost 
just about double what they did before the war. 

Q. Have you built any gas works ? 

A. I have built a number of gas works out and out. 

Q. Does your testimony that they cost double what they did 
before the war apply to every portion of the works ? 

A. It applies more particularly to the iron part. I am not 
posted with regard to the other part. 

Q. (by the Chairman). Do you expect that the price of iron 
will decline very materially under the resumption of specie pay- 
ments, or before that time ? Don't you look for a constant decline ? 

A. We have been looking for it a good while, but it hasn't come, 
and we don't pretend to make any calculations about it. 

Q. (by Mr. Stackpole). It is not so high as it was ? 
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A. No, iron is not so high as it was ; but it is as high now as 
it was a year ago. 

Q. The South Boston Iron Co. have been charging seven cents 
for their common green sand castings. Is that in accordance with 
your prices ? 

A. It is rather stiffer than we charge ; but iron costs you more, 
and coal and labor cost you more. 

Q. (by Mr. Jewell). Don't you apprehend there will be an 
increased tariff upon iron this year ? 

A. I don't pretend to say about that. I hope not. 

Q. An increased tariff would of course increase the price of 
iron? 

A. Of course. 

Q. (by the Chairman). In your opinion, would there not be a 
decline in iron of fifty per cent if we were to resume specie 
payments within six months? 

A. No, sir, I think not. 

Q. Is it not your opinion that there may be a decline in 
merchandise generally, equal to fifty per cent ? 

A. I don't see how it can make a fall of fifty per cent, if it is 
regulated by the price of gold. 

Q. The difference between a bank-note to day and silver is 
thirty per cent, is it not ? 

A. Yes ; but that is not fifty. 

Q. Then the effect of a resumption of specie payments on 
your reduced currency which you have afloat in the country now, 
which is between ten and twelve hundred millions, would be 
so great that there would be a natural decline in every thing, 
wouldn't there ? 

A. I am not financier enough to answer that. 

Q. It is your expectation, I presume ? 

A. Well, we have been hoping for a good while that iron would 
come down to something near its old price, but we have been • 
disappointed, and we are content to take things as they are now, 
from day to day. We don't take contracts anticipating a decline. 

Q. (by Mr. Stevens). If a decline in the price of gold took 
place, would not gas come down in price, and other articles sold, 
just as much as articles manufactured from iron ? 
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A. The price of iron at this time is regulated very much, I be- 
lieve, by the price of gold and the importations ; and I believe if 
the importations were entirely shut off, iron would be very much 
higher than it is. 

Mr. Jewell. Put us back to the old price of 1860, and we will 
furnish gas at $2.50 with the greatest pleasure. 

TESTIMONY OF ESTES HOWE. 

Q. (By Mr. Jewell). Will you state your business, and what 
if any experience you have had in gas manufacture ? 

A. I have been engaged for about fifteen years in the superin- 
tending of gas works, in connection with other business, so that 
my mind has been necessarily a good deal upon that, for I 
have had the control of the business. 

Q. What present connection have you with gas production? 

A. I am the Treasurer and Managing Agent of the Gam- 
bridge Gas Works, and have been from the first — for fifteen 
years. I am also a Director and President of the West Cam- 
bridge Gas Works, and a Director in the Maiden Gas Works. 

Q. You built the Cambridge Gas Works ? 

A. Yes, sir. 

Q. What is the capital of that company ? 

A. $275,000. 

Q. What is its annual production, as compared with the Boston 
Gas Light Company ? 

A. As far as I understand (and I believe I am pretty nearly ac- 
curate), it is about one-eighth part of that of Boston. 

Q. With a capital of a little more than a quarter, you have 
about one-eighth of the production ? 

A. Yes, sir. 

Q. What coals do you use in the production of your gas ? 

A. For the last five or six years I have used mainly the Cape 
Breton coals, with a certain proportion of Albert coal, which 
we use rather for a reserve, in case we get behindhand. We can 
make gas faster with it, and it is one of the things which we are 
obliged to keep on hand for that purpose; but I don't think 
we use it ten days in a year, certainly not a month in a year. 

Q. You use it as a physician uses brandy, for a stimulant to a 
weak patient? 
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A. Yes, sir. It is like putting in pine knots when your gas 
gets low. The companies were in the habit of using rosin in the 
same way. When we could buy it for a dollar and a half a barrel, 
we would keep a few barrels on hand, and when we found our 
stock was getting low, we could hurry it up in that way. 

Q. You are pretty largely interested in the mining of Cape 
Breton coals? 

A. I am, sir. 

Q. And that may have some influence in determining the ques- 
tion what kinds of coal you will use ? 

A. It is very possible it may. 

Q. Do you know of any company in Massachusetts or else- 
where, — on the Atlantic slope of the United States, I mean, — 
which uses any Cannel or Albert coal, except, as you have said, as 
a re-enforcement in case of need ? 

A. I do not now. Although, of course, I am not thoroughly 
informed about every one of the companies, I do not know any 
one that is in the habit of using Cannel or Albert coal as a 
regular part of their charge. I think that has been given up, 
as people found they could get along without using it. When 
I used Pictou coal, I used the Cannel coal with it, because I 
thought we got better results from the mixture of the two. 

Q. Are you acquainted with the Boston Gas Light Company's 
works ? 

A. Yes, sir. I have been there a great many times for informa- 
tion and instruction, from the first. I have made myself familiar 
with them, as I have with most of the large works in various 
cities I have happened to be in. 

Q. You are acquainted with the works in New York and Phila- 
delphia ? 

A. Yes, sir. I have examined the Manhattan Works several 
times, and the New York Gas Company's Works, the Philadelphia 
Works, the Cincinnati Works, the Halifax Works, and I have made 
myself familiar with the different modes practised in those various 
places. 

Q. When did you last examine or visit the Boston Gas Com- 
pany's Works ? 

A. Yesterday. 

Q. Will you now state to the Committee in what condition you 
found those works, as to perfection of machinery — I mean, as 
a gas-making machine, in the whole? 
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A. Well, sir, ample and good. I heard what Mr. Roome 
said here to-night, and I should say, comparing the Boston works 
with those of the Manhattan Company, that what he said was ex- 
actly true ; that the difference between them was, that the Man- 
hattan Company have a good square lot of laud, and have made 
new works on the East River. These are the works they show 
people. I have been to the old works and the new. They have 
got plenty of room, and have laid it out regularly with a. view to 
very large works ; consequently, it is a more symmetrical estab- 
lishment. But I don't know of any thing in the relation of the 
parts of the Boston works to each other that should in any 
way make it more expensive to manufacture gas there than 
it would be in perfectly symmetrical works. The want of sym- 
metry in the works is more apparent on the side of the buildings 
between Hull Street, and Commercial Street, and the retort houses 
seem to be rather huddled together; but when you come to 
the economy of the thing, the only question that could be affected 
in any way by that arrangement, economically, would be simply 
the question whether it was a little more or less convenient to get 
the coal to the mouth of the retorts. The work done at the 
mouth of the retort is done just as well in one place as another. 
Gas-making can be carried on just as well on a triangular lot as upon 
a perfectly square one. The relations of these parts are all just as 
good, mechanically. It is not at all as it would be in a manufactur- 
ing establishment, where you had complicated shafting to carry 
round to a variety of places. The only thing in which I could 
see that that want of symmetry could affect the Boston Gas Works 
in point of economy would be simply the matter of hauling the coal 
to the retorts; and I don't think an estimate of that amount 
could be stated in figures upon the price of a thousand feet of 
gas. 

Q. Then, as a machine for the manufacture of gas, you would 
regard the Boston Gas Company's Works, as a whole, as perfect 
as the Manhattan Company's, or any other company's that you 
know of? 

A. There is one thing I will say about the Boston Works, 
wherein they are a little different from any very large works. I 
think they are the only large works in the country that are using 
wet lime for purification. They use both wet and dry ; and I will 
say this, that I never saw anywhere more perfect purification 
than I saw there. The wet lime apparatus is entirely adequate, as 
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the tests prove, to purify the quantity of gas that they are now 
making. It is afterwards passed through the dry lime, which 
takes out certain matters, particularly carbonic acid, that are not 
removed fully by the wet lime. It is, in short, a double purifica- 
tion ; and the only criticism I should make upon it is, that it cost 
a great deal of money to put it up ; but being there, it does not 
cost so much in time or labor as it would the other way. 

Q. So the Boston gas is purified both by wet and dry 
purification? 
A. Yes, sir. 

Q. And the result of the wet purification alone, as I understand 
you, was good ? 
A. Very good, sir. 

Q. And both lead to as perfect purification as you ever saw, I 
think you said ? 

A. Yes, sir, I never saw any better purification anywhere. 
Q. Take the retorts. You saw them in operation, — saw them 
charged and discharged ? 

A. Yes, sir, I have seen them a great many times before. It 
is no new thing to me ; I am a frequent visitor there. 
Q. How was the carbonization of the gas ? 
A. The coke came out of the retorts in the proper condition. 
It was purged of its inflammable parts. All the volatile part had 
been driven off, and very good coke was drawn out. The heats 
were very even ; and this is a very important matter, and it re- 
quires very steady supervision to keep the men up to the work of 
keeping every part of the retorts equally hot. It is one of the 
difficult things and shows good management, and that the 
erections are well arranged in regard to drafts, that they are able 
to keep such equal heats. 

Q. Were not the heats remarkably equal from front to rear of 
the retorts? 
A. They were. 

Q. Were all the retorts you saw of an equal heat ? 
A. Yes, sir, remarkably. 

Q. Was not that a pretty moderate degree of heat ? 
A. Yes, sir. It was cherry red heat only. 
Q. Will you state the coals that were used to charge the 
retorts ? 

A. The coal that was being used yesterday was a mixture of 
Pictou, Cape Breton, and Albert 
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Q. Did you see the tickets, or learn what the usual mixture 
was? 

A. I asked the Superintendent, Mr. Giles, and he told me that 
7 i per cent of Albert was used, and the other was an equal mix- 
ture of Lingan, which is one of the Cape Breton coals, and Pictou. 

Q. Is the Boston Gas Company the only company within your 
knowledge on the Atlantic coast that uses the Albert coal as a 
regular gas producer? 

A. I am not aware that any other company is now using it. 

Q. You saw the Albert coal put into the retorts and being 
used? 

A. Yes, sir; the coal was there, going in, and a very large 
stock on hand — four or five thousand tons, I should say ; the 
largest pile I ever saw. 

Q. Will you state what is the quality of the Boston Gas Light 
Company's gas ? 

A. Judging entirely by my eye, I call it very good. 

Q. State whether or not it is equal or superior to the gas made 
by any other company you know of. 

A. I don't know any other company that makes any better 
gas. 

Q. Must not the gas necessarily be of a better quality, inas- 
much as the Albert coal is used ? 

A. That gives it a higher illuminating power, undoubtedly. 

Q. Your production, I think, is about an eighth of the Boston 
production. What do you charge in Cambridge ? 

A. $4.00 and the tax. 

Q. In all, $4.25? 

A. $4.20. The tax is a little less with us than in Boston. 

Q. $4.00 net? 

A. Yes, sir. 

Q. The Boston price is $3.00 net? 

A. Yes, sir, so I understand. 

Q. What are the prices of other gas companies in the neigh- 
borhood, as far as you know ? 

A. They range from $3.50 to $5.00 net, as far as I am ac- 
quainted. 

Q. Is there any gas except Boston gas that is sold lower than 
$3.50 net, to your knowledge in Massachusetts ? 

A. I don't know of any. 

Q. Do you know of any gas anywhere that is sold for less than 
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$3.50 net, except the Boston gas, unless it may be the Philadelphia 
gas? 

A. I think the Philadelphia and Pittsburg gas is sold for less 
than that. 

Q. I am speaking of the Atlantic cities only. 

A. No, I don't. I have not examined upon that point lately. 
I know that there has been a general advance in price since 
1862. 

Q. State whether or not, in your opinion, the Boston Gas Light 
Co. can make and sell gas, using the coals which you saw used, at 
a less price than $3.00 a thousand net, and earn dividends. 

A. Well, sir, if they are to get any thing for their capital in- 
vested, I shouldn't think they could. 

Q. Will you explain the change in prices of coal since the com- 
mencement of the war ? 

A. In 1859, my coal cost me $4.90; in 1860 and 1861, it cost 
me $4.70; in 1864, it cost $13.20; in 1865, it cost $8.90; and this 
year, about $8.75. 

Q. That is, the Cape Breton coals that you mean ? 

A. Yes, sir ; the Cape Breton coals. That is the cost. I have 
bought the coal at the mines, from the General Mining Associar 
tion, and paid the freight on it, and had it delivered at my works. 
Of course those payments are made now in gold ; they have always 
been made in gold. 

Q. Are the values you have given currency values ? 

A. Currency values ; those are the currency cost. 

Q. Does that include any thing for wharfage and storage ? 

A. That is the charge for delivery on the wharf to my men. 

Q. But does not include the cost of putting it on the wharf and 
putting it into the store-house ? 

A. The price of freight always includes the stevedore's fees 
for discharging the coal, and if you do that yourself, you get a 
drawback from the freight. That is the price of coal delivered at 
my wharf. 

Q. Before the war, your price for gas was $3.00 ? 

A. Yes, sir. 

Q. You have raised in the same proportion as the Boston Gas 
Light Co. — 33 per cent?. 

A. We have raised to $4.00. 

Q. State, Doctor, whether, with the present prices of coals, you 
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are able to make as much, or any more profit, at $4.00, than you 
used to make at $3.00 ? 

A. I had got my stock in such condition that I thought I could 
make 8 per cent fairly, and expected to. When this rise in prices 
took place, I left the price at the same figure until I found I was 
not getting my expenses and a dividend, and then the price was 
raised, at first to $3.50, and then to $4.00. We have been able, 
under that advance, to keep the dividends at six per cent. We 
have not divided, for two years, any more than six per cent. A 
part of the time, we haven't earned six per cent. We only lapped 
over, thinking that we might manage to get through ; and when we . 
earned only two per cent, we have divided three, and tried to 
make it up. That is the honest truth about it. One year we 
didn't make five per cent, and divided six, because we were pretty 
sure that out of old reserves and other things we should be able 
to make it up. 

Q. In your opinion, can the Boston Gas Co., at present prices, 
make as much money as at the old prices, when they got $2.25 for 
their gas ? 

A. That is a question into which so many elements enter that I 
cannot give an off-hand answer. The whole question of increase 
of consumption, and all the items of expense and cost, would have 
to enter into it. Almost all the companies in this country are in 
this situation in regard to their consumption, — it is steadily in- 
creasing, from natural causes. That implies a constant increase 
in the plant which they are using. That in itself, when they are 
doing well, is considered rather a benefit. If you have got an in- 
vestment that is paying eight per cent, you are very willing to 
increase it, in other words. But in the present state of prices, I 
think that nobody is very desirous of largely increasing his invest- 
ment of capital. And I notice this with regard to the Boston Gas 
Works, that they have been compelled, at this present time of 
high prices, to put up one large gas-holder, and I understand con- 
template putting up another. I look upon that increase, therefore, 
at this time, as rather a burden than any benefit to them, because 
it compels them to invest capital at a very unfortunate time. 

Q. Are you sufficiently familiar with the cost of erecting gas 
works to be able to give an opinion as to the comparative cost of 
erecting gas works now, and «ix or seven years ago ? 

A. What Mr. Starr stated is exactly in conformity with my ex- 
perience. He is a builder ; I am only a man who deals with him 
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sometimes ; at least, I have done so, to my great satisfaction. He 
is the largest and best builder of gas works in this country. Iron, 
in all its shapes and forms, costs us just about double now what it 
did before the war ; and that is a thing that enters very largely 
into the cost of the production of gas. Nobody will estimate the 
life of a bench of retorts longer than a year. That costs a large 
sum of money. A pew bench of five clay retorts to-day will cost a 
thousand dollars, and you will burn it up in a year, and the greater 
part of it is gone ; you have nothing left but the standing pipes 
and the means of carrying the gas off. You have got to tear it 
down and rebuild. Now, you burn that up just as certainly as 
the coal. You double the price of that, and you increase the cost 
of the production of the gas to that extent. That is only one of 
the items in the expense of building tho works ; it is only one of 
the things that you have got constantly to renew and charge to 
the cost of making the gas. What Mr. Starr said is true in regard 
to building works, — there is not an item that has not substantially 
doubled, from the first piece of iron, or first brick, up to the most 
highly finished article that you use, — your photometer, if you 
please. I believe all these things are doubled in price, but there 
are certain parts that have more than doubled. I think Mr. Starr 
will not build a gas-holder, which is formed of wrought iron that 
has gone through several processes, and been taxed several times, 
for less than 125 per cent advance upon what he would build one 
before the war. This is a very large item of expense in a work. 

Q. Labor is 75 or 100 per cent in advance of what it was before 
the war, is it not ? 

A. Well, sir, the coarsest labor is about 75 per cent higher; 
skilled labor is double ; and we have to use a great deal of skilled 
labor in making gas, — very expensive labor. 

Q. What, in your judgment, would lje the probable expense of 
building works sufficient to supply the city of Boston ; that is, 
works of the capacity of the present Boston Gas Light Co.'s works, 
taking into contemplation, at the same time, the probable increase 
which you have to provide for? 

A. That is a matter that would require a plan. I know this 
very certainly, — that the Boston Gas Works could not be dupli- 
cated without a very large advance on what they cost originally. 
Probably, taking the whole range, it would be from 80 to 100 per 
cent advance on what the works actually cost. I don't know 
whether their capital stock represents the whole cost of the works 
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or not, of my own knowledge, but 1 have been told that it stands 
very much less than the actual cost of the works. 

Q. Then, in your opinion, the capital being $1,250,000, to dupli- 
cate those works would cost two and a half millions or more at 
the present time ? 

A. I have no doubt it would. At least, I shouldn't like to un- 
dertake it, even for that 

Q. Take one item. We have, within a hundred or two of 16,000 
meters set What would the mere item of meters cost to-day ? 

A. $250,000, at least 

Q. Then there is the supply pipe for those meters, to take a 
small item ? 

A. That would cost you about $80,000. 

Q. About $5.00 a pipe ? 

A. Not far from that. 

Q. You have in former times — I think six or eight years ago 
— had in contemplation, with other gentlemen, the erection of 
works to supply part of the city of Boston ? 

A. 1 was invited to take part in the Shawmut Gas Co. if it 
should be authorized, and I looked into the matter with some 
care. 

Q. Did you and your associates examine localities to see where 
gas works might be built about Boston ? 

A. Yes, sir. I cannot say that I made any personal examina- 
tion, except of one particular piece of property. I went to see 
one piece of property, that it was understood the city was willing 
to sell for that purpose. That was up where the hospital is now. 

Q. The city declined to sell for that purpose ? 

A. Yes, sir. 

Q. Will you state whether, in your judgment, there is any place 
without Boston, within a range of four, five, or six miles, where 
gas works suitable for the city of Boston could be built ? If so, 
where ? 

A. There are plenty of places, if people would let you build 
them ; but I take it if the city of Boston won't tolerate them in 
their limits, a neighboring city cannot be expected to take the 
gas works into their limits. I am very confident that would be 
the answer in Cambridge. You would be told, " If you don't like 
the gas works in Boston, we shall not like them any better, here, 
and we sha'n't let you come here." I think that would be the 
general answer in all the suburban cities. There are several con- 
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side rations to be taken into account. Yon want to get as near 
your consumption as possible. Every additional foot of gas pipe 
is not only a great expense, because it must be of large size, but 
it also affords a large surface and a large opportunity for wastage 
by leakage and condensation ; so that proximity to the consump- 
tion is a matter of great importance, and I don't think anybody 
would go, voluntarily, any farther from his point of consumption 
than was absolutely necessary. That, therefore, would be the 
limit. If the city of Boston had determined that the gas works 
should not be in a part of the city that is in any way incommoded 
by them, I don't know any other place they could go to, within 
the city proper, than down to Breed's Island. I believe that is 
part of the city. 

Q. You wouldn't think of building works at Breed's Island, and 
carrying your pipes over two or three streams ? 

A. Perfectly practicable, if you have got the money. 

Q. You heard Mr. Starr's and Col. Roome's testimony this 
evening on the subject of the cost of mains. Would it be safe or 
prudent, in your judgment, to build works with a main of less 
than 48 inches for the supply of Boston ? 

A. The question of how large a pipe you want is controlled, of 
course, in the first place, by the quantity you want to deliver, and 
in the second, by the distance which you have got to pass the gas 
through. If you are coming from a place so remote as Breed's 
Island, you must have a much larger pipe than you would need 
if you were nearer. But that is a matter to be calculated by the 
tables. It would be necessary, in order to supply the city through 
a single main, to be able to deliver within an hour about one- 
quarter part of the whole consumption of the day, — the maxi- 
mum consumption of the day. For instance, here in Boston, the 
maximum consumption approaches 1,800,000 feet. It would not 
be sufficient, then, to meet the wants of the public- of Boston to-day 
to take a pipe that was capable of delivering less than 500,000 
feet in an hour. That would be a quarter part of their two mil- 
lions, and that does not provide for any increase. Now, what 
size pipe is necessary to deliver that gas depends upon the dis- 
tance from which you wish to bring it, and the pressure under 
which you bring it. The velocity of the gas will be doubled as 
the square of the pressure. That is, if you want to double the 
velocity of the quantity of gas delivered, you must quadruple the 
pressure. 
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Q. You would not consider it a practicable thing to build works 
on Breed's Island, would you ? 

A. I say it is perfectly practicable, because it is a mere ques- 
tion of dollars and cents ; but when you come to the question of 
bringing half a million feet of gas in an hour, such a distance as 
that, it is a pretty large problem. 

Q. And the expense of mains would have to be added to the 
other estimate of cost ? 

A. Of course, that would have to be added, and it would not in 
any way diminish the necessity for gas holders. Some people 
seem to think that they would get rid of gas holders in that way : 
but you must have gas holders. You have got to have gas on 
hand, because you cannot make it fast enough. You have got to 
have gas ready to deliver ; and the economy of the present ar- 
rangement of the Boston Gas Co. is, that the gas holders, instead 
of being clustered round the gas works, are scattered about, giv- 
ing about an equal pressure through moderate sized and com- 
paratively cheap mains. You could get the same pressure by 
having large mains, and having the gas holders at the works ; but 
you must have gas holders, because the gas must be made in 24 
hours, and used in 6. 

Q. You are able to judge whether the system in Boston is a 
wise, prudent, and economical one ? 

A. It is precisely the system, so far as the equalization of the 
pressure is concerned, that I think would be decided by any 
mechanic to be the best practicable. 

Q. It is substantially the same system you have adopted at 
Cambridge ? 

A. We have been compelled to adopt the same there. We 
have 36 miles of pipes, and a comparatively sparse population. 
We have to have detached gas holders. The same system is 
adopted at Charlestown for the same reason, — to equalize the 
pressure. 

Q. Would any wise and prudent engineer put all his reservoirs 
at one end of the pipe, when he had the means of distributing 
them about, and so providing against accident ? 

A. I should think he was "putting too many eggs in one 
basket," to use the common proverb that everybody understands. 

Q. That is provided against in Philadelphia by the different 
works established there ? 

A. Yes, sir; there are seven or eight different companies. 
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They have different centres of manufacture. They have not dis- 
carded any of their works, as I understand it. 

Q. So that, if their main works should fail, they would be able 
to supply the gas from the smaller works, by increasing the pro- 
duction ? 

A. Their new works are at Point Breeze, which is two or three 
miles below the old works, on the Schuylkill, and a convenient 
point to receive large vessels with foreign coal, which is a very 
valuable element in cheapening the cost, and down in a part of the 
territory towards which the city is growing all the time. 

Q. (by the Chairman). You say that the quantity of Albert 
.coal you saw mixed with the other coal at the Boston Gas Works, 
was about seven per cent? 

A. Seven and one-half per cent I said was the quantity, as I was 
informed. 

Q. That was put in, in order to make the gas better ? 

A. Yes, sir. 

Q. What greater quantity of Albert coal could be added to 
make the gas still better, and have it burn without inconvenience 
from smoking ? 

A. I don't think you could put in much more than ten per cent 
without getting a production of smoking gas. 

Q. If Cannel coal was as cheap as any other kind of coal, 
wouldn't you use all Cannel coal ? 

A. I think very likely I should. 

Q. Wouldn't you make a very much richer gas ? 

A. Undoubtedly ; it is much richer than the other. 

Q. Wouldn't that make it much cheaper to the consumer ? 

A. That depends upon the price we were compelled to charge 
for it, by the price of the article. 

Q. If it was as cheap as any other coal ? 

A. Certainly. Undoubtedly, this whole question turns upon the 
question of what gold and silver would buy. Cannel coal is not so 
plenty as other coal, and therefore it is a higher price, and is like- 
ly to remain so. 

Q. The reason you charge a higher price than the Boston Co. 
is because you are not so compact ? 

A. Yes, sir. 

Q. You could supply it much cheaper if you were as compact 
as Boston is ? 
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A. I have no doubt we could, sir. 

Q. What kind of coal do you use ? 

A. We use almost entirely the Gape Breton coals. 

Q. Do you make any mixture ? 

A. Usually, not at all. We have tried various kinds of Cape 
Breton coal. There are four or five different qualities of coal, 
that are very nearly the same article. We have tried them all, 
and there is no material difference between them. 

Q. Don't you know that the reason why there are various gas 
works in the city of Philadelphia is because they had to buy out 
the various companies ? 

A. Yes, sir. 

Q. They were not built there from necessity in order to supply 
the city with gas ? 

A. No, sir. 

Q. They could supply the city without them ? 

A. Undoubtedly. Still, I think if the Point Breeze works were 
the only point of supply for the city of Philadelphia, you would 
find that they would require large gas-holders in the Northern 
Liberties, Frankford, and all that region. 

Q. Would there be any necessity for gas-holders, if their pipes 
were sufficiently large ? 

A. I think they would find, under any circumstances, that that 
was their true economy. They might adopt the plan you mention. 
The result would be, their consumption would increase, their 
pressure would fall off in those remote parts, and they would see 
that the best thing would be to put up gas-holders in those re- 
mote parts, and they would do it. 

Q. In New York, don't they have their gas-holders in the yard 
of the works ? 

A. Yes, sir. But then the Manhattan Gas Co. found it neces- 
sary, when they wanted to increase their works, to go into another 
place, so that they have two entirely distinct works ; and I think 
— I am not certain — that they have put up a third, with a view 
of getting not only their gas-holders at various places, but the 
actual points of manufacture at different parts round the circle, 
instead of getting their gas from one side of the circle to the 
other. 

Q. Didn't they do that in order to obtain other parts of the city 
to light? 

A. I think that matter has been settled between the companies. 
I don't think the districts have been changed lately. 
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Q. Do you know that they started a Citizens' Co. in Brooklyn ? 

A. I have seen it mentioned, and seen the stock quoted in the 
papers. 

Q. When they started, didn't they sell their gas at a very much 
less price than the old company ? 

A. I believe they did, sir. I think both companies sold it for 
less than cost for a year or two. 

Q. Are you aware that they formed an alliance and divided the 
city, and agreed on one price ? 

A. I am aware that the difficulty seems to be ended, for the 
stock of the Citizens' Co. is worth something now ; it wasn't at 
first, I am told, — I don't know any thing personally about it, — 
I am told that they have made an alliance. It is always the case. 
I never knew an instance where two capitals were put together 
in that way, where they were not compelled by the instinct of 
self-preservation to make an arrangement. You may make as 
many arrangements as you please, one of two things will happen, 
either the competition continues until one or both companies are 
ruined, and then the old company buys up the other, or, before 
ruin comes, they make a combination. That is human nature ; it 
is the law of the struggle for life that Prof. Darwin speaks of. 

Q. Are you aware that there was a Mutual Gas Co. chartered 
for the city of New York by their Legislature last winter ? 

A. I never heard of it, sir. 

Q. When you were an applicant for a charter in this city, you 
were opposed by Mr. Jewell as counsel for the Boston Gas Light 
Company ? 

A. I never was an applicant for a charter. 

Q. Were you not associated with others who were ? 

A. No, sir. There were two charters granted, and an application 
was made to your Honorable Board for leave to open the streets, 
and a petition was offered, as I understood at the time, for leave 
to purchase a piece of land. Great objection was made to it, and 
finally leave was not granted to open the streets. That was what 
became of that. The charters of those two companies have never 
been repealed, but I suppose have become dead under the Gene- 
ral Statutes. I will say that, so far as I had any interest in it, it 
was simply for the purpose of making money honestly and legiti- 
mately, by going into an enterprise that might be made productive 
in the new part of the city of Boston. I was ruled out, and did 
not go into it. 
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Q. You were opposed by the existing Gas Light Co.? 

A. Of course. I expected to be. I should have opposed them 
under the same circumstances. 

Q. Did you make a declaration of what' you would sell gas for ? 

A. I think the parties offered to sell gas at $2.25. That was at 
a time when the Boston Gas Co. was laying in its Pictou and Pro- 
vincial coals at $4.25 a ton, which is not half what it costs now. 

Q. Didn't you say you would furnish it for 81.50, if you could 
have a charter for 20 years ? 

A. I don't think any such thing was said ; certainly, it never 
was by me. I never saw the figures from which we could do it. 

Q. Was it not said by your associates ? 

A. I think not. I wish you to understand, however, that I did 
not go personally before the Committee, and don't know what was 
said. I only know I was invited to take an interest, and should 
probably have done so, if the works had gone on. 

Q. (by Mr. Hills). In your opinion, would Pine Island, near Rox- 
bury, be a suitable location ? 

A. I think that was the locality that the Shawmut Co. selected, 
when they found that they could not buy a piece within the city. 
But they did not proceed there. They had two obstacles ; one 
was, that the Mayor and Aldermen of Roxbury would not allow 
-them to open the streets ; and another was, that the Mayor and 
Aldermen of Boston would not allow them to open the streets ; 
so that, as they could not go in the air, they had to give it up. 
It was considered by the parties interested, in consultation at that 
time, a much less eligible point than a point lower down on the 
South Bay ; but it was thought that the coal could be got there 
in small vessels coming up the South Bay, as they came up to- 
wards Roxbury, to those small wharves there in Roxbury. In 
that position, undoubtedly, works can be built, if the city of Rox- 
bury will let the city of Boston come and make smells there that 
they are not willing to smell themselves. 

Q. Would there be any objection in a sanitary point of view ? 

A. As regards the question of the sanitary effect of gas, I am 
bound to say that the testimony is very strongly in favor of gas 
works being wholesome ; and it has been rather a puzzle to know 
why it is so. It is a fact that during the awful cholera in London, 
none of the men engaged in the manufacture of gas in the large 
gas works were affected by it. There has recently been a matter 
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brought out by scientific investigation that perhaps affords a 
clew to it. Among the forty thousand things that come out of 
coal when it is distilled, is carbonic acid ; and Prof. Gibbs, of Cam- 
bridge, has recommended, as the result of some experiments made 
in the army, that carbonic acid should be used as a disinfectant in 
hospitals. It was extensively used by the Sanitary Commission, 
and was found very efficient ; and I suppose that the real reason 
why the gas works seemed to have that protecting effect upon the 
men was, that there is developed in the residuary products of the 
gas, all this carbonic acid, which is said to produce ozone in the 
air, which is one of the elements very essential to human life 
and its healthful condition, and it is an element that is said to be 
absent from the air when miasmatic fever prevails. I suppose if 
there is any truth in tjxe theory, — and the men themselves and 
the observers, all hold to it, — it arises from that fact. There is a 
scientific solution of the fact. There is also another thing. The am- 
moniacal exhalations, which are so annoying, are extremely whole- 
some. The ammoniacal gas that escapes is almost suffocating, but it 
has been prescribed for a number of years by Dr. Wyman for people 
having the whooping-cough. I constantly find hard cases of whoop- 
ing-cough standing round our works, smelling this sharp, strong 
smell of ammonia, which is very wholesome. I only mention this 
to show that a very bad smell may be connected with nothing 
hygienically objectionable. And I believe there is no disease that 
has grown up among gas-makers. Almost all employments where 
the skin is irritated, or where the lungs are subjected to odors or 
dust, or any thing of that kind, have a specific disease which pre- 
vails among the men more or less. I have never heard of any 
thing of the kind among gas-makers. We have the baker's itch 
and the grocer's itch, and there are certain forms of asthma that 
belong to other trades ; and there are certain skin difficulties that 
men get in woollen factories, in consequence of the bad oil. I have 
never heard of any thing of the kind among gas-makers. 

Q. (by the Chairman). Do you set apart any portion of your 
works for a hospital ? 

A. There is a large place where they can go and get as much 
of this ammoniacal smell as they please, during the time it is 
given off. 

Q. If you were out of health, you would make your residence 
in a gas-house ? 
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A. It would depend upon what my difficulty was. 

Q. What amount of gas do you burn on your streets ? 

A. Pour feet an hour. That is our contract. I had occasion 
to make an examination of our accounts, and thinking that we 
were losing a large amount by leakage, I made an investigation, 
and found we were really furnishing about five feet an hour at 
that time. That was owing to the fact that the burners had got 
old, and we had to change them. They are burning now four feet, 
as near as we can measure. 

Q. What burner do you use? 

A. The lava-tip bat-wing burner. 

Q. Whose make ? 

A. I can't tell you the name. We don't put them on. The city 
pay the expenses. They light and extinguish the lamps, and keep 
them in order. 

Q. (by Mr. Davies). What distance apart do you place the 
lamps in the street ? 

A. I think the ordinance says they shall not be less than 300 
feet from each other. We have comparatively very few lamps. 
We have no lamp-posts except those put up by private citizens. 
A man petitions for the privilege of putting up a lamp-post, and 
if his petition is granted, he puts it up at his own expense, and 
the city agrees to light it. When a lamp-post is put up, they pay 
the Company for the gas, and their own men light and extinguish 
and keep the lamps in order. 

Q. (by Mr. Hills). In case the works are located at Pine 
Island, would it be practicable to have the gas-holders located 
there? 

A. It would depend upon how much land you could get. 1 
presume you could get a piece of land large enough. I am not 
acquainted with the locality. 

Q. (by Mr. Stevens). You are acquainted with the gas engi- 
neers of the country ? 

A. Generally. 

Q. You know who are the best engineers ? 

A. I don't know but the men that a Gas Company would go to 
would be rather suspected. 

Q. You know the reputation of Col. Roome ? 
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A. Col. Roome stands very high. 

Q. One of the highest ? 

A. Yes, sir. 

Q. Any statement he makes should be received with credit? 

A. Col. Roome and Mr. Adam of the New York Company are 
the men with whom all New York and all Western New England 
consult. They are extremely obliging in giving information to 
smaller companies, and smaller companies are obliged to rely for 
a great many items of experience upon the larger ones. 

Q. Do you know any gas engineer of any repute by the name 
of Salisbury ? 

A. I never heard of him. 

Q. You would have been likely to have heard of him, if he had 
been of any real repute ? 

A. I think it likely I should. 

Adjourned to Saturday evening, at 7 o'clock. 

Saturday, Dec 15. 

The Committee met according to adjournment. Mr. Stackpole 
said, that, before any witness was called, he would like to inquire 
if this was to be the last meeting of the Committee, as had been 
previously stated. 

The Chairman. I do not see how the Committee can give any 
more time, in view of the near approach of the first of January, 
and the fact that the members of the Board of Aldermen have 
the reports of their Committees to prepare, and are very much 
pressed for time. I do not speak for the Committee now, but it 
seems to me that the question has been exhausted here, and that 
the matter can now be brought to a close. 

Mr. Jewell. We have attended here for seven evenings to 
hear the testimony which was introduced by Mr. Stackpole, and 
we have occupied, in putting in our testimony, two evenings. 

Mr. Stackpole. You had nearly one evening when Mr. Blake 
was examined. 

Mr. Jewell. We had part of an evening in 'examining Mr. 
Blake, it is true, so that we have had two evenings and part of 
another. There have been seven evenings occupied in the pre- 
sentation of testimony against us, and we ask that there shall be 
sufficient time allowed us to put in what we believe we ought 
to put in, in order that our case may go properly before the City 
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Government and the people. I want very much, as you know, 
Mr. Chairman, to get away at an early hour this evening — by 9 
o'clock, if possible; and I think, as it is Saturday night, we 
ought to adjourn by 9 o'clock. We shall not be able to examine 
Mr. Greenough to-night, because there is enough testimony to 
occupy the time until that hour, certainly. Then we desire, after 
the testimony is in, to make an address to the Committee on the 
subject they have had under consideration here ; to examine this 
testimony, and state what we understand to be its result ; and 
generally, to express the views which we think we ought to 
express to have this subject properly considered. We find that 
the report of the evidence which has been taken in this case is 
being printed by the city. We supposed that not only the evi- 
dence, but the whole report, as made by the phonographer, would, 
be printed, including the testimony taken last spring ; but we 
find that only the testimony taken this full is to be embraced in 
the printed record. We had supposed that the testimony of 
Prof. Rogers would be printed, and therefore did not propose to 
call him ; and also what was said about the inspection of meters, 
about which nothing comparatively has been said here. We have 
read over the testimony taken last spring, and the statements of 
the counsel for the South Boston Company (George Putnam, Jr., 
Esq.) with which we are satisfied, and we desired that those 
statements and that testimony should appear with the rest ; and 
we think our rights will be very much prejudiced if they do not 
appear in this report, which is to be made to the City Govern- 
ment. If they are not printed, then we must call Prof. Rogers, 
and go over all that ground again. 

The Chairman. That is all before the Committee, and will be 
considered by them. 

Mr. Jewell. That may be so ; but let me ask why this is 
printed. It is printed not for the use of the Committee, but for 
some other purpose. 

Mr. Hyde. As I understand the matter of printing, it was done 
for the use of the Committee, in order that the members of 
the Committee who were absent (as it was suggested we could 
not all be present at every session) might have an opportunity to 
read the testimony. 

Mr. Stackpole. With regard to the objection, that Mr. Put- 
nam's statements are not to be printed, I do not see why they 
should be. He did not testify ; he merely stated certain facts that 
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he intended to prove. I notice that my remarks are not printed, 
and I think they are very properly omitted. I do not see why 
they should be printed ; I do not see that they would be of any 
use. They would merely take tip time; and so would Mr. 
Putnam's. As for Prof. Rogers, his statement was ex parte 
merely. He made a partial statement only, and he began here 
over again. 

Now, in regard to the statement that the company have not had 
sufficient time. They certainly had one evening pretty much, 
if not entirely, devoted to Mr. Blake, and they were notified, 
some time before, that on another evening, in consequence of the 
absence of our witnesses, they would have an opportunity to put 
in testimony. They did not choose to do so, and the Committee 
were obliged to adjourn before nine o'clock. It is also to be 
noticed, that on those evenings when they have put in testimony, 
the Committee have sat until eleven o'clock. I think they have 
had nearly as many hours as the other side. 

So far as the matter of arguments is concerned, that is entirely 
with the Committee. I had supposed that the matter had been 
so fully investigated, that no .arguments, on the one side or the 
other, would be needed ; and I supposed that the time was so 
short, that the counsel would prefer to submit the testimony of 
experts, and people conversant with this subject, rather than take 
up time by talking about it themselves. It seems to me, that, in 
order to give the Committee time to report, we ought to sit as 
long as possible this evening, and conclude the hearing. I do 
not wish to press the gentlemen on the other side, but there are two 
counsel, and Mr. Greenough is here to advise. My judgment 
would be to adjourn this evening for good ; but if we do not, I 
hope the adjournment will be to Monday evening, and that we 
shall then close the hearing. 

Mr. Jewell. It does not seem possible, and I did not suppose 
it was expected by anybody, that this Committee were going to 
report any bill or ordinance or any thing on this subject that 
could pass the present City Government. I do not see how it is 
possible, between the 15th of December and the new year, to 
mature and put through the City Government any proper ordi- 
nance on this subject. I supposed this evidence was printed for 
the use of the next City Government, when possibly this matter 
may come up again. But, more than that, we think it is our 
right — we think we should fail to do our duty to the Boston Gas 
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Light Co. who employ us, if we did not state the views which 
that Company entertain upon this subject, and examine and 
discuss this testimony. We think we are entitled to have an 
opportunity to address the Committee, and that our argument 
should go into the regular proceedings ; so that, when they are 
referred to hereafter, the positions we take and the evidence we 
think applicable to this case may be understood, and that, 
generally, our views in regard to this matter may go before the 
public with the evidence. 

Mr. Stackpolb. It seems to me that if this thing is put over, 
the result will be just as the gentleman says, — it will be so late, . 
that the present City Government will take no action in the 
matter; and it seems to me that the views of the learned counsel 
on the other side are favored by all this delay. It was announced, 
more than ten days ago, that the Committee would not sit beyond 
last week ; then another week was allowed, and it was clearly 
announced, a week ago, that the Committee would not sit beyond 
this week. It seems to me that this is a motion for. delay, and 
that if it prevails, the object of the other side, that this City Gov- 
ernment shall not take any action on the subject, will be accom- 
plished. It seems to me that the object is merely to prevent the 
Committee from reporting to the whole City Government their 
action, and the conclusions at which they have arrived. In my 
judgment, it will be found, if further indulgence is shown, if the 
thing is allowed to go further, that the effect will be, just as the 
gentleman says, to put off the whole matter. So far as I am 
personally concerned, it makes no difference to me ; but, being 
retained, as I understand, as counsel for the Committee, to have 
this matter properly attended to by the present City Government, 
I feel.it my duty to object, and to urge, with all the power I can, 
that this hearing may be brought to a close, that the City Govern- 
ment may take such action as they shall think the testimony in 
the case requires ; and I feel very strongly, that if this thing is 
allowed to go over, it will oust the present City Government of 
their power over the matter, will entirely defeat any action that 
this Committee may take upon the bill, and the whole thing will 
go over, — and that, I suppose, is what the other side want. 

Mr. Jewell. The geutleman entirely mistakes the position of 
the Boston Gas Light Company. We did not fix the time when 
this hearing should commence this autumn ; it was fixed entirely 
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by the Committee ; or by the gentleman who just addressed the 
Committee. 

Mr. Stackpole. Not by me at all. 

Mr. Jewell. However that may be, we did not fix the time 
for this hearing, — we did not commence it ; we have not asked 
for any delay, and we do not propose to. All we ask is, what we 
asked at the beginning, that the Committee shall sit here and 
hear all the charges that can be made, from beginning to end, 
against the Boston Gas Light Company, and then have the 
patience to sit here while we refute those charges, whatever they 
may be ; and then we ask that the whole matter may go before 
the people. The gentleman says we are asking for delay. We 
do not want any delay. We are ready to sit here day after day, 
night after night, and hour after hour, as long as the Committee 
choose to sit ; but we do ask that the Committee shall sit until we 
get through, after they have sat here and heard all that is to be 
said against us. This is a public question. It is not a question 
that concerns merely the Boston Gas Light Company. This cor- 
poration has certain public functions to perform, and it has been 
striving for forty years to perform them faithfully and honorably. 
We think we owe it to the officers of the corporation and to 
the stockholders to demonstrate to the people that they have not 
been misused for the last forty years ; to show that instead of 
being an odious monopoly, it is a beneficent monopoly, — that it 
has used its power for the benefit of the city, not to injure it. I 
have taken the same position before a Committee of the Legisla- 
ture, which sat two years ago, and I demonstrated, as I thought 
(certainly the Committee thought so), that this Gas Company was 
not an odious monopoly, but that it had, from first to last, done its 
work well, — better than any other company in any Atlantic city 
of the United States ; furnished a better quality of gas, and fur- 
nished it cheaper than it was furnished to any other Atlantic city; 
and I ask to be allowed to show that here, — to justify ourselves ; 
and then I ask that our justification may go to the people, who 
have got to pass on this question. Why, sir, the Boston Gas 
Light Company, from beginning to end, has done nothing to hin- 
der this examination; they want to do nothing to hinder it. 
Whenever there is an investigation, they are glad to avail them- 
selves of it, because they want to show, by such proofs as they 
know are within their power, that they have used the functions 
that the State has delegated to them in such a manner as consists 
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entirely with the interests and welfare of the people of the city 
of Boston ; and we desire, when this document goes to the people, 
that our side of the question shall go to them, that they may 
understand all we have to say upon the subject. We are sorry 
that it has got to be so near the end of the year. That is our 
misfortune ; it is the misfortune of this question. We wish this 
whole matter discussed in the light of this evidence. I should 
like to know, Mr. Chairman, how the gentleman on your right 
[Mr. Hyde] can make up any report or opinion on this evidence? 
He has not heard it, and he has had no opportunity to read it. It 
has been in manuscript up to this time, and cannot be printed for 
four or five days to come. Some of the members of the Commit- 
tee have not heard the testimony, and have not seen the manu- 
script. 

Now, how can any Committee report on testimony that they 
have not heard or read? All we ask is fair play. We ask that 
we may have an opportunity to show how just the corporation we 
represent is ; how beneficent its operation has been ; how reason- 
able its prices are ; how moderate its dividends, in proportion to 
the actual investment of property used ; and how well the citizens 
have been supplied with gas for forty years ; and then we desire 
to ask the Committee and the citizens, after they have heard the 
whole case, whether they believe anybody could do this duty 
any better than the Boston Gas Light Company have done it. 

The Chairman. I will state, in reference to this matter, that 
when the Committee came together upon this subject, they never 
dreamed of any such thing as counsel on their part, or of hearing 
counsel on the part of the Boston Gas Light Company. They 
never considered or thought of the investigation in the light in 
which it has gone on. They regarded the questions to be consid- 
ered as simply whether the city of Boston should have, as they 
have in London, an Inspector of Gas and Gas Meters, and whether 
it would be for the interest of the city to build gas works at a 
distance from the city and supply the citizens with gas at the 
minimum cost. . These questions did not touch the question how 
well or how poorly the Boston Gas Light Company had conducted 
their business, or how good or how poor gas they had made. As 
evidence that we never thought of having counsel here, we pro- 
ceeded two evenings without counsel, while the Gas Company 
presented themselves here with counsel, and asked that they 
might be heard. 

42 
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In reference to this matter of printing, I will say, that I was 
not so much in favor of it as other members of the Committee ; 
and after the Committee voted that they would print, I consulted 
with Mr. Bugbee in regard to the matter, and he said it would 
cost a great deal of money to print the evidence as it had been 
reported, word for word, and as it required an appropriation from 
the City Government to print, I was in great doubt whether we 
should print, or simply take the manuscripts furnished to each of 
the parties, and be guided by them. The printing was delayed 
for some time and has not been commenced until within a few 
days ; and after talking still further with different members of the 
Committee in regard to the matter of printing, and the extent of 
it, it was decided that, as we started the investigation this fall 
de novo j and it was so announced, we would go on and print from 
that time. In this view of the matter, Mr. Bugbee thought it was 
of no particular consequence whether the testimony taken last 
spring was printed or not, and as it would add considerably to the 
expense, at his suggestion, that portion of the investigation was 
left out ; but with no intention of leaving out any thing that would 
be of advantage to the Gas Company. The thing was not talked 
of by any member of the Committee, or even thought of. It was 
simply left out to reduce the cost of printing, which would be a 
very important item. The character of the evidence given last 
spring was talked over, and as a great deal of it relates to me- 
ters, a very common subject of investigation, and one on which a 
great many books have been published, with all manner of diagrams 
of all sorts of meters, which books are accessible to any person in 
almost every library or bookstore in Boston, that was considered 
a matter of no very great importance, and hence it was left out. 

Mr. Hyde. I have not been able to attend all the meetings of 
the Committee. On one or two occasions, I was misinformed in 
regard to the evening of the meeting, and on one or two other 
occasions, I was unable to attend, on account of other engage- 
ments. The Committee have spent a good deal of time in hear- 
ing testimony for the city, and it seems to me we ought to be 
willing to allow, as nearly as possible, the same amount of time to 
the other side to reply. In court, if a man argues a case, it is 
generally understood that the other side shall have an equal oppor- 
tunity to reply ; and if a man examines a witness, that the other 
side shall have an equal opportunity for cross-examination, that 
whatever is offered as evidence on one side may be explained or 
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rebutted by evidence on the other. That is my feeling always, 
in every hearing. We are here to-night, as we have been for the 
last one or two sessions, with this inevitable fact before us, that 
the time of our service as this Committee is fast drawing to a 
close. At the end of the year, the Committee will consider their 
duties, as a Committee, ended. Of course, if we are to make up 
our minds on this subject, and present a report to the City Gov- 
ernment, it must be done this year. After the first' of January, 
the Committee ceasing to exist, we can present no report embody- 
ing the result of our labors to anybody. 

Upon the matter of printing, I understand that the phonog- 
rapher is taking down for both parties an impartial statement of 
what occurs here, and the manuscript is at the disposal of both 
the city and the Gas Company. I have never understood that 
the city proposed to publish, in exact detail, word for word, all 
that occurs in the Committee. I certainly was not desirous of 
having it published at all, but simply that any member of the Com- 
mittee, having been absent, might take the report, in manuscript, 
and read it ; but a majority of the Committee thought it best to 
have it published, and not having any special objection to it, I 
assented. It was simply, as I understood, for the use of the Com- 
mittee. Now, I don't suppose that the city propose to publish, 
word for word, all that has been said here. If they publish any 
thing, I suppose it will be the Report of the Committee, when 
made. What that Report is to be I have no knowledge. I have 
never consulted with the Committee, or with any individual mem- 
ber in regard to what report we shall make. I do not suppose that 
we shall print with the report the whole evidence, but only what 
we believe to be the result of the evidence, — the evidence being 
preserved in the record, and always accessible to those who wish 
to verify the conclusions of the Committee. I am willing to give 
the Gas Company every opportunity possible, and I do not think 
it would be right to say that after to-night we cannot give them 
any further hearing. We are all pressed for time. The Council 
are so pressed, that they have called an extra session for next 
week, and probably will be obliged to call another for the week 
after, and perhaps still another for the week after that. We are 
in this dilemma ; but still I think that, as we have taken up rather 
more time than the Company have, we ought to give them as 
much time as possible, under the circumstances. 

If there was plenty of time, I should not be in favor of fixing 
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any limit, except that which a reasonable consideration of the 
subject would require. But we are limited for time, and the thing 
must be brought to a close at an early day. I would like to ask 
Mr. Jewell how much time they desire, and what evidence they 
desire to offer, that we may see if we cannot fix some time to 
close the hearings. 

Mr. Jewell. I will answer that question. We have several 
witnesses who will occupy an hour and a half or two hours to- 
night, possibly, without calling Mr. Greenough at all. We should 
like this evening, and one other evening for testimony, and then 
an opportunity to be heard in argument.* 

Mr. Hyde. With the exception of Mr. Greenough, can you 
probably finish to-night ? 

Mr. Jewell. I should think so. Not all we should like to 
put in, but what, under the circumstances, we will content our- 
selves with. We did propose to have Mr. Adam of New York, 
and Mr. Sabbaton of Albany, as well as Mr. Sabbaton of New 
York, three as eminent men as Col. Boome, on this question ; but 
that we forego. 

It occurs to me (to counterbalance what was said about Mr. 
Blake) that Mr. Gardner Warren was called on one of the even- 
ings when we offered our testimony, and occupied about as much 
time as Mr. Blake. 

With reference to the printing, I supposed the whole was to be 
printed ; and what led me to suppose so was the suggestion made 
by Mr. Stackpole, that there was no occasion for calling Prof. 
Rogers, because he had testified once. On reflection, and on ex- 
amination of his testimony, we have thought it would be neces- 
sary to call Prof. Rogers, if his testimony given last spring is not 
to appear in the printed report. 

Mr. Hyde. I suppose that stands in this way : that testimony is 
in manuscript, as well as the other ; the Committee have all heard 
that, and it is as accessible to the Gas Co. as to the city. The 
city did not go into that matter again, as it was pretty thoroughly 
gone over last spring, and it was desirable to save time. 

Mr. Jewell. The objection we have is, that this appears as a 
city document, and it will not be a complete record of the evi- 
dence. We understand that a large number have been printed, — 
500 copies. 

The Chairman. Only 300. 

Mr. Jewell. It makes no difference whether it is 300 or 500, 
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that will not be a full statement of the hearing ; and if there had 
been any suggestion to us, that there was a question of expense, 
we should have been perfectly willing to pay half the printing 
bill, precisely as we pay half the phonographer's bill. 

Mr. Hyde. I don't understand that this is a city document, in 
the sense of going on file, and being placed upon the desk of each 
member of the Government. I suppose the Report of the Commit- 
tee will constitute the city document. 

The Chairman. Suppose we settle this question at once, for we 
are wasting time. If the Committee are in favor, if the Company 
will pay half the whole expense of printing, of printing that por- 
tion of the examination which took place last spring, as an ap- 
pendix, they can say so. 

Mr. Jewell. We will pay half the expense of printing the 
whole record, exactly as made by the phonographer. 

The Chairman. I have no objection to that ; and let this that 
you consider of so much importance go in as an appendix to the 
whole. If the Committee are in favor of that, they will say so. 

The proposition was agreed to. 

On motion of Mr. Hills, it was voted that two evenings more be 
devoted to the hearing, — Monday and Wednesday of next week. 

GARDNER WARREN, Recalled. 

Q. (By Mr. Stackpole). Have you made any more calculations 
upon the subject on which ypu were examined at the previous 
hearing? 

A. I have made some calculations with regard to the cost of 
gas works. 

Q. State what they are. 

A. After going through an estimate for the retort-house, puri- 
fying-house, tanks, gas-holders, and pipe, the result is that I make 
the cost of the works, allowing them to be situated three thousand 
feet from Washington St., $1,213,500. That includes $200,000 for 
meters. I have had but a very short time to make this up ; I have 
made it up since one o'clock to-day ; it is not half the time that 
ought to be occupied. It may be substantially accurate. It ap- 
proximates, at least very nearly to the cost, I think. I think the 
estimate is sufficient to cover the expense of building the works, 
allowing that they are built within three thousand feet of Wash- 
ington St. If it was to be published, it would require to be 
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revised and perhaps corrected. Making it up so rapidly, perhaps 
I may have made some mistakes. It is a very short time to make 
up an estimate for so much length of streets, — sixty miles. I 
understand there is that length of streets, and I have made the 
estimate for sixty miles. 

[The cross-examination was reserved until a future time.] 

TESTIMONY OF JOSEPH H. CONVERSE. 

Q. (By Mr. Jewell). State what is and has been your connec- 
tion with gas-making, and how long it has continued. 

A. I am Treasurer, and have had the general management and 
oversight of two small companies, one located in Maiden and the 
other in West Cambridge. 

Q. How long have you been connected with gas-making ? 

A. Since 1858. 

Q. Are you interested at all in the Cambridge Company ? 

A. I am, as a stockholder. 

Q. You are largely interested in the mining of coals, are you 
not? 

A. I have been engaged in that for the past five or six years. 

Q. Take the Maiden Gas Company when was that incorporated ? 

A. In 1854. 

Q. About what is the number of consumers of that company? 

A. We have at present between 400 and 500, 

Q. At what price do you sell gas ? 

A. We charge $5.00 a thousand. 

Q. That is, $5.00 and the United States tax ? 

A. $5.00 and the United States tax a thousand. 

Q. What retorts do you use in manufacturing your gas in that 
Company ? 

A. In the Maiden Company we use clay. 

Q. In the West Cambridge works, what retorts do you use ? 

A. In the West Cambridge we use iron. 

Q. What coals do you use in the manufacture of your gas ? 

A. We use Cape Breton, altogether. 

Q. You and your associates mine coals in Cape Breton ? 

A. We do. 

Q. And that determines the question, probably, what coals you 
will use, or that is one of the elements ? 

A. That may have some influence, of course. 
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Q. What dividends have you been able to pay in the Maiden 
Gas Company ? 

A. The Maiden Co. started in 1854. I think the" first dividend 
was paid in 1859. We paid six per cent that year. The next 
year, we paid three per cent. The next year, 1861, we paid three 
per cent; in 1862, we paid three per cent; in 1863, five per cent; 
in 1864, four per cent; in 1865, two per cent; and in 1866, this 
present year, we shall not be able to pay any. 

Q. In the West Cambridge Company what do you charge ? 

A. We charge $5.00 and the tax per thousand. 

Q. When was that company started ? 

A. That was started in 1859. 

Q. There you use iron retorts ? 

A. Yes, sir. 

Q. What dividends have you made there ? 

A. We have only made two dividends of two per cent each. 
We paid in two years two per cent each year. 

Q. And some years you have made no dividends ? 

A. We have made no dividends there since 1861. 

Q. What did your coals cost you in 1860 ? 

A. I think in 1860 we used some Pictou and some Cape Breton, 
and I think it cost $4.30. The cost of transportation to the works 
was about $1.00 a ton. It cost about $5.50 delivered in the shed 
at the works. 

Q. What was the price of the same class of coals in 1865 ? 

A. It was in 1865 about $10.50. Rather less than it was in 
1864. 

Q. Including cartage and storage ? 

A. About $10.50, delivered, in 1865. 

Q. What is the cost this year— 1866? 

A. It will be very nearly that. 

Q. So that the coals you use are about double in price, and have 
been for the last three years ? 

A. I should think they would average that. One year, — 1864, 
— the price went up to about $12.50. 

Q. Your works, I suppose, are as perfect as any small works 
need be ? 

A. I think so. 

Q. Now will you state whether you have observed the compara- 
tive value of iron and clay retorts in your two establishments? 
If so, what is the result ? 
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A. We have a detailed monthly report made up by our superin- 
tendent which is made up into a quarterly report once in three 
months. In looking at my books to-day, I noticed that in West 
Cambridge, where we use iron retorts, the yield of the coal was 
^ijh ^ eet to ^ e P oun d. In Maiden, it was 3-^j 3 ^ feet. 

Q. That is you gain -^ z ? 

A. It would appear that in that quarter there was a difference 

Q. Using the same quality of coal ? 

A. Precisely. 

Q. State whether you are familiar with the Boston Gas Works. 

A. I have been somewhat familiar with them for the last six or 
seven years. 

Q. When did you last visit them ? 

A. This week. I was there Tuesday. 

Q. Have you visited other large gas works in this country ? 

A. I have, sir. I have visited pretty much all in New York, — 
the Manhattan, the Brooklyn, and also the Philadelphia, besides 
several smaller ones ; also the works in Halifax. 

Q. Will you state, from your knowledge of gas works, what is 
the character of the Boston Gas Works ? 

A. I have always regarded them as exceedingly well-managed 
works ; and, in proof of it, I have been in the habit of consulting 
them, individually or through my superintendents, for the last six 
or seven years. 

Q. State whether, as a gas-making machine, it is or is not as 
good or better than any gas work of like size on the Atlantic 
coast. 

A. I should think it would compare favorably with any other 
works that I am acquainted with. 

Q. You heard the testimony of Col. Roome and Dr. Howe on 
the subject. State whether your opinion coincides with theirs. 

A. It does. I was particularly struck with the heats, and with 
the general management of the works — the general economy; 
and I must say I don't see how it could be materially improved. 
Nothing human is perfect, but I think they manage it with as 
much economy as any company I know of. 

Q. What was the quality of the gas, as far as you could judge 
from the quality of the coals you saw being used ? 

A. I saw the gas. I did not see it measured. I would not pre- 
tend that I could estimate the quality of the gas within four or 
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five candles ; but it'struck me as I looked upon the gas, that it 
would certainly reach 18 candles. Subsequently, I heard Col. 
Roome testify that he had measured it, and it was 20 candles. 

Q. Can you state to the Committee what your gas costs to 
manufacture ? 

A. Well, in West Cambridge, it cost us more than $5.00 a thou- 
sand feet in 1864, because we didn't pay our expenses. In 1865, 
it cost us over four. The Maiden gas costs us just about $4.00. 

Q. State whether, in your judgment, from your knowledge of 
the price of materials, coals, and the like, any company, however 
large, could make gas, with the present price of materials, and 
sell it at less than $3.00 a thousand and make a dividend. 

A. I don't see how it can be done. 

Q. Do you know about the operation of the present inspection 
law — whether it is or is not satisfactory to the people in the com- 
munity where your works are ? 

A. I have heard no complaint. I supposed it was generally 
satisfactory. 

Cross-examined by Mr. Stackpole. 

Q. What offices do you now hold in private gas corporations in 
this State ? 

A. I hold the office of Treasurer of those two I have named. 

Q. You are Treasurer of the Maiden and West Cambridge 
Companies ? 

A. Yes, sir. 

Q. Do you hold any office in any other company ? 

A. Not in any other gas company. 

Q. Do you own any stock in those companies ? 

A. I do, in those two companies. 

Q. To any large amount ? 

A. Well, I have, nominally about $5,000 in each company. 

Q. Do you supply coal to those companies besides ? 

A. Our mine that I am interested in has supplied part of it, 
and part of it is from the Lingan, which we have no interest in. 

Q. You supply from your mine what kind of coal ? 

A. Very much the same as the Lingan. It is bituminous coal. 
It is not exactly like the Pictou, but very similar. 

Q. And those mines, that you are interested in, supply the coal 
to the company ? 

43 
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A. I say, partly. We have some from the Lingan. We have 
no interest in that. 

Q. How many miles of pipe do you have in Maiden? 

A. Well, we must have very nearly 25 miles. 

Q. And 500 consumers ? 

A. Between 4 and 500. 

Q. And how many miles in West Cambridge ? 

A. Pretty nearly 20. 

Q. And how many consumers there ? 

A. I think about 300. I won't say certainly. 

Q. And how many feet of gas do you manufacture each year in 
Maiden and West Cambridge ? 

A. We manufactured last year in Maiden 4,743,900 ; in West 
Cambridge, 2,475,190. 

Q. Have you increased your stock in either company since you 
started ? 

A. We are increasing it as we enlarge the works. That is the 
only way we increase it. That is, when we lay down additional 
pipe. 

Q. I asked you if you had increased your stock. 

A. We have increased it as we have enlarged the works from 
time to time. 

Q. How is it increased ? 

A. It is increased in this way. The people come, and say they 
they would like to have the pipe extended up by their houses. 
We say, " If you will subscribe for stock enough to pay for laying 
the main, and will guarantee that you will consume gas enough to 
pay the expenses, we will furnish it. 

Q. Do you issue stock to the old holders? 

A. No, sir. 

Q. How much did you sell your coke for in 1860 ? 

A. I don't remember. 

Q. How much do you sell it for now ? 

A. The truth is, in our small companies we don't sell a great 
deal ; we consume most of it under our retorts. My impression 
is, three or four dollars. 

Q. Don't you get a good deal more than in 1860 ? 

A. Oh, yes, sir. 

Q. Coke rises in proportion to the price of coal ? 

A. Yes, sir. 

Q. J suppose you are aware that clay retorts are used in most 
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gas companies, to the exclusion of iron retorts? Isn't that 
so? 

A. Well, the Manhattan, the New York, and the Brooklyn, I 
think, pretty much altogether ; the Philadelphia, when I visited 
them two or three years since, used iron altogether. It is a 
debatable question which is the cheapest, and I have started this 
experiment of having one company use iron, and another clay, 
that I may determine more certainly. There are, of course, other 
elements. 

Q. I only asked in regard to which are used, as a matter of 
fact. 

A. Iron are used more than clay ; I think there is no doubt 
about that. 

Q. How about the works abroad, — are you acquainted with 
those ? 

A. I didn't speak of the works on the other side. 

Q. I ask you now about the works abroad. 

A. I can't say comparatively ; they are both used. 

Q. You spoke of the inspection law in Maiden and West Cam- 
bridge. Do you have many complaints of the gas there? . 

A. We have not, sir. 

Q. Do you have complaints of the meters ? 

A. We have those complaints very constantly. The people are 
very constantly grumbling at their bills. 

Q. But you don't have complaints of your gas? 

A. We don't have any complaints of the illuminating power of 
the gas. We have complaints of the meters, when people think 
their bills are too large. 

Q. Then you don't call in the State Inspector to examine the 
quality of your gas ? 

A. He has been there and measured our gas. His duty is to 
go whenever he pleases. He has been there and examined our 
gas ; and, whenever we have complaints of the meters, we say to 
our customers, " We have bought a sealed meter." 

Q. How often do you say the State Inspector is out there to 
inspect the quality of your gas ? 

A. I can't say when he was out there last. He goes as often 
as he pleases. 

Q. Is it inspected evory day ? 

A. No, sir. 

Q. Every week? 
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A. No, sir. 

Q. Every month ? 

A. No, sir ; they are small works. 

Q. (by the Chairman). Does he do it as often as once a year? 
A. I can't say certainly he does it once a year. I know he has 
been there, because our Superintendent has told me so. 

Q. (by Mr. Stackpole). You have not seen him there yourself? 
A. No, sir; I don't live there. 

Q. I suppose you visited the Boston Gas Works at the request 
of the company for the purpose of testifying here ? 
A. Yes, sir. 

Q. (by Mr. Hyde). When you said that your gas cost you $4.00 
a thousand feet, did that include the cost of the gas merely, or 
include the interest on your stock and your repairs ? 

A. The interest had nothing to do with it. It is made up from 
the actual cost of the raw material and the labor required to 
manufacture the gas. 

Q. And not repairs ? 

A. Well, yes, sir, necessary repairs. You will understand that 
the repairs are put in ; and new retorts, we reckon them as part 
of the repairs, and their cost appears as part of the cost of making 
the gas. 

Q. Did you include in it the cost of the iron, and laying the 
pipes ? 

A. No, sir. 

Q. (by the Chairman). If your population was as dense as Bog- 
ton, you could afford your gas at half what you charge out there ? 

A. Not with the present price of material, we couldn't afford it 
at $2.50. 

Q. What does your coal cost you now ? 

A. It will cost us at the works over $10.00. 

Q. Is it carried to your works in vessels ? 

A. It is landed at Charlestown. 

Q. What amount of coke do you get from a ton of your coal? 

A. I can't answer that question now. 

Q. (by Mr. Hills). What is the percentage of leakage in both 
your companies ? 
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A. It varies some. From 17 to 20 per cent. 

Q. (by the Chairman). Are not your pipes badly laid ? 

A. No, sir ; we think they are very well laid, but you know 
that in small companies, the percentage would naturally be larger 
than in large companies where there is a very much greater flow 
of gas. 

Q. (by Mr. Hills). Is it not generally the case that there is 
more waste on account of the pipes being badly laid ? 

A. I am. not aware that it is on that account. The percentage 
will increase with the pressure ; and if you run fifty million feet 
through, there is only about so much escapes, which reduces the 
percentage from what it would have been if there had been only 
half that. 

Q. With how great pressure do you force your gas through the 
pipes ? 

A. I never have measured that. We have two 20,000 feet 
holders. We sometimes find it necessary to pile weights upon 
the holders, but I have never measured them. 

Q. You don't know what the pressure is at the burner ? 

A. I have no doubt our Superintendent has that, but I cannot 
tell you that now. 

Q. (by Mr. Jewell). The pressure at the burner must be what 
the consumer makes it, by turning his cock on or off? 

A. Yes, sir. Col. Roome explained that so fully, that I don't 
know as I can add any thing to it. It can be regulated first by 
the main cock in the cellar, and afterwards at the burner. 

Q. (by Mr. Stackpole). Is it not more economical for the con- 
sumer, if the pressure is regulated before the gas gets to the 
meter, than if it passes through the meter, and is regulated at the 
burner itself? 

A. I think so. 

Testimony of Gardner O. Hubbard. 

Q. (by Mr. Jewell). You are connected with gas manufacture, 
I believe. Won't you state to the Committee in what way, and 
for how long a time ? 
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A. I have been connected with the Cambridge Gas Light Co. 
and with the Maiden, the West Cambridge and the Newton since 
they were started, and a director and stockholder in each of 
them. 

Q. You are President of the Cambridge Gas Co., are you not ? 

A. Yes, sir. 

Q. You have taken a pretty deep interest in the management 
of the affairs of that company, of course. 

A. Yes, sir. Not particularly in the philosophical part, of 
course but I have taken particular interest to see that they made 
money. 

Q. The capital of the Cambridge Gas Company is $275,000 ? 

A. Yes, sir. 

Q. And I think the production is about one-eighth that of the . 
Boston Gas Light Company ? 

A. I believe it is, sir. 

Q. Will you state how familiar you are with the gas companies 
in other cities ? 

A. I have been into them. I have examined the gas works in 
New York, — I mean those of the Manhattan, which is considered 
the leading gas company in this country ; one of the show com- 
panies, to which every one goes who wishes to learn any thing ; 
and also the companies in Philadelphia, and various other cities. 

Q. State whether you have - had occasion to make any special 
investigations as to the cost of gas in this vicinity ; and, if so, 
what led you to make it, and what the result of that investiga- 
tion was. 

A. In the winter of 1864, 1 found that the Cambridge Gas Co. 
was rather running behind; that they were making but little 
more than enough to pay their expenses; and that led me to 
make a comparison of the cost of making gas in Cambridge, and 
in various other companies similarly situated ; and I found that at 
Cambridge we were doing just about the same as the other com- 
panies ; and for the year 1863, our cost was $2.36 per thousand 
feet ; — the cost with us being increased over that of other com- 
panies on account of the extra cost of getting coal to our works. 

Q. Was that the cost at the station meter, or the cost deduct- 
ing the leakage ? 

A. That was the cost deducting the leakage. 

Q. In 1863, what was the price of coals and other materials, 
compared with the prices at the present time ? 
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A. The prices of coals and all other materials were, at a rough 
estimate, I should say, one-third less than now. 

Q. Then the cost of making gas at the present time, in your 
judgment, is 33 per cent more than at that time ? 

A. Yes, sir. 

Q. That would be about $3.25 per thousand ? 

A. About that ; yes, sir. 

Q. State whether that includes any item of depreciation. 

A. No, sir, it does not. 

Q. If there are any other items that ought to be made up in 
getting at the total, what are they ? 

A. It does not include any items for depreciation, and my im- 
pression is, that we did not then put the meters into the expense 
account, as we do now. 

Q. It don't include the cost of the meters ? 

A. No, sir, 

Q. Did it include any item of interest ? 

A. No, sir. 

Q. State whether, in your judgment, your company can make 
a dividend as easily, at your price of $4.00 a thousand, as they 
could in old times at $3.00? 

A. No, sir ; because the price has not advanced nearly as rapid- 
ly as the cost of the main articles. 

Q. You sell at $4.00, which is an advance of 33 per cent on 
your old price ? 

A. Yes, sir. 

Q. State whether you have visited the Boston Gas Company's 
Works. 

A. I visited them the other day. 

Q. State the result of your examination of those works. 

A. It would agree generally with that which the other gentle- 
men have stated. 

Q. Col. Roome and Dr. Howe ? 

A. Yes, sir. I should regard Col. Roome's opinion as of more 
value than mine, and of probably as much value as that of any 
other man in the country. 

Q. As a machine for making gas, was it or not a good and per- 
fect machine ? 

A. It was, sir. 

Q. State whether or not, from your knowledge of the cost of 
gas, gas can be made at thd present time and sold to the citizens, 
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of the quality the Boston Gas Company now make, at a less price 
than $3.00 a thousand. 

A. I shouldn't think it could be, sir. 

Q. In 1859 or '60, you were one of the parties who proposed 
to establish the Shawmut Gas Company ? 

A. You have not stated it exactly correctly. The Shawmut 
Gas Company, was started, and had the right of opening the 
streets, and I was one of a company who proposed to introduce 
gas to the city, or, rather, to furnish it to the West End of the 
city. We notified the city that we proposed to build the works, 
under the right which we had ; at first, the project was received 
favorably, and they proposed to sell us a tract of land ; or, rather, 
the Committee on Public Lands proposed to sell us a tract of 
land. Then some question arose whether it would not be a nui- 
sance to have it in that part of the city, remonstrances were sent 
in, and a long hearing was had, which resulted in the city taking 
away the right which we had to open the streets. 

Q. When you first proposed to go into that operation, what was 
the price at which the Boston Gas Company were selling gas? 

A. They were then selling gas at $2.50 a thousand. 

Q. They shortly after reduced to $2.25, did they not ? 

A. Some little time after, they reduced to $2.25 a thousand. 

Q. State whether or not the price of $2.50 a thousand had any 
connection with your engaging in the enterprise. 

A. Well, sir, the margin at $2.25 was so small, I don't think we 
should have undertaken it if it had been at that when we first 
started. All we proposed to do was to furnish gas to the citizens 
at $2.25 and divide 8 per cent upon our stock. 

Q. That you thought you could do, if you could have the ex- 
clusive occupation of the territory south of Dover Street ? 

A. Yes, sir. 

Q. And build your works upon the South Bay ? 

A. The proposition was to carry the gas from Pine Island, 
under the channel, in pipes made of boiler iron, which landed us 
very near the centre of the district, so that no long pipes and no 
very large pipes were required. 

Q. Pine Island is just on the edge of Roxbury ? 

A. Yes, sir. It seemed to be a beautiful place for gas works. 

Q. You tried to get the right to lay pipes from Pine Island 
from the Aldermen of Roxbury ? 

A. Yes, sir, without success. 
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Q. Was there not great opposition made by the people of the 
South End to the scheme of having gas works in that neighbor- 
hood? 

A. Yes, sir ; they all preferred to have them at some other 
place. There was no opposition to having them built on Pine 
Island, except that the city of Roxbury objected. 

Q. Do you know of any place in the vicinity of Boston where 
works large enough to supply the Whole city, could be built where 
they would be less objectionable, on the score of nuisance to the 
surrounding neighborhood, than at the old place at the North 
End? 

A. If you go some way further off, they would be less objec- 
tionable on that ground, provided you could get water accommo- 
dations ; but in building gas works, you have so many things 
to look after that it is difficult to get a good situation for gas 
works like the Boston works. If you want to get your coals 
cheap, you must have your works where you can have good 
wharf accommodations. You ought to have wharves where you 
can bring vessels drawing at least 18 feet of water; and if you 
cannot have that draught of water, you cannot make the best 
terms for your coals. 

Q. As a matter of fact, are not the Boston Gas Works singularly 
well situated in that particular 7 

A. I should think they were, sir, remarkably well. 

Q. Is there any place anywhere about Boston that is equal to 
that, in your judgment? 

A. Why, there might be other wharves in the same general 
locality where it would answer. You might go to East Boston, 
perhaps, and find just as good localities there, or to Charlestown, 
where you are right on deep Water. At both of these places, you 
have 18 or 20 feet of water. 

Q. But up any of the estuaries, you would not have it? 

A. No, sir, if you went to Pine Island, you would have only 10 
or 12 feet of water, and of course you could not get a large class 
of vessels up to the wharf; and the business will undoubtedly be 
done, after this, by a larger class of vessels than it has in times 
past. 

Cross-examined by Mr- Sfackpole. 

Q. Yon regard Pine Island as a good place for gas works, don't 
you? 

44 
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A. I should regard it, for such works as we expected to build, 
as an excellent place, where we were to supply only that section 
of the city. But there was always that objection, even then, that 
there was not sufficient depth of water for vessels. 

Q. Is there any other objection so far as gas engineering is 
concerned, than that ? 

A. No, sir. 

Q. As a matter of fact, are not the majority of vessels bringing 
coals of the kinds used by the gas company of less tonnage than 
those drawing twelve feet of water ? 

A. I can answer that by saying that we built one harbor in 
Cape Breton, where vessels could go drawing only twelve feet, 
and we are now building one for vessels that draw eighteen feet, 
at double the expense of the first. 

Q. I am asking, as a matter of fact, whether the majority of 
vessels bringing coal draw over twelve feet? 

A. I should say that there were probably as many drawing 
over as under. These British vessels are built in a very clumsy 
manner indeed, and draw a great deal of water for the tonnage 
they carry. 

Q. You think there are about an equal number? 

A. Yes, sir. 

Q. Is there any difficulty in laying the pipes from gas works 
situated on Pine Island ? 

A. No difficulty at all, if you can get leave. 

Q. Now, sir, on what grounds were your proposed gas works 
objected to ? 

A. The first place we thought of was on one of the city 
wharves on Albany Street, and I think it was parties owning 
real estate on Harrison Avenue who objected. 

Q. They objected because they considered that their real es- 
tate would depreciate, didn't they ? 

A. I really don't recollect who the parties were or where they 
lived. That was, of course, the ground of the objection. 

Q. The objection was, that the gas works were considered a 
nuisance to the neighborhood ? 

A. Yes, sir. 

Q. In your judgment, are not the gas works an injury to any 
neighborhood where they are placed, as to the value of real es- 
tate and the comfort of citizens living directly about them ? 

A. Well, sir, the gas works at Cambridge are within not over a 
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quarter of a mile from my house. I don't know that I have 
ever heard a single complaint of these gas works from any one of 
my neighbors, some of whom are considerably nearer than I am. 

Q. What offices do you hold in these various companies? 

A. I am President of the Cambridge, and Director in each of 
the others. 

Q. A Stockholder in all of them ? 

A. Yes, sir. Don't understand me as saying that I should pre- 
fer to have a gas company' as my next door neighbor ; I should 
not. It makes a great deal of difference whereabouts a gas com- 
pany are situated. The prevailing wind, of course, is a southerly 
wind. If you are right in the lee of the wind, it is much less 
objectionable on that side than it is on the other. 

Q. How many miles of pipe have you in Cambridge ? 

A. Over 30. 

Q. And what is your number of consumers there ? 

A. Dr. Howe, I think, gave it the other day. I shouldn't like 
to state. 

Q. Perhaps you can state the number of thousand feet you 
make in a year ? 

A. We make about thirty millions. 

Q. And in Newton, how many miles of pipe ? 

A. About 20 miles there. 

Q. And how many feet of gas? 

A. We must average about 15,000 feet a day. Just about the 
same thing with Maiden ; they run just about on a par. 

Q. About 500 consumers, the same as Maiden ? 

A. Very nearly the same. I don't know the number of con- 
sumers. All I know is, that the two run about the same in these 
respects. 

Q. How about your leakage ? 

A. I should think the leakage was rather more in Newton than 
in Maiden. Our leakage in Newton for the quarter ending the 
first of August was over 30 per cent ; the quarter ending the first 
of November, 22 or 24 per cent; for the last month, I think it was 
12 per cent. For companies making a considerable amount of gas, 
10 per cent is about a fair allowance for leakage. 

Q. That is to say, for a Company like the Boston Company 10 
per cent would be fair ? 

A. Yes, sir. What we mean by "leakage" is condensation 
and leakage. Sometimes, when the coal don't yield quite so 
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much gas as it ought to, there is more leakage than at other 
times. 

Q. What sort of retorts do you use in Cambridge, day or 
iron? 

A. Clay, I believe. 

Q. And in Newton ? 

A. Clay. 

Q. What sort of purifiers do you use in Cambridge, wet or 
dry? 

A. We use dry lime. 

Q. And how about the other oompaniea, Maiden, West Cam* 
bridge, and Newton ? 

A. Dry, I think, is now used in all. 

Q. Is that considered the best? 

A. It is the cheapest. I think the wet lime would be* consid- 
ered the best for most purposes, but for some purposes, it would 
not be quite so good as the dry lime. 

Q. You find it more economical ? 

A. Yes, sir. The best way, undoubtedly, is, if you can afford it, 
to do as they do in Boston, — use the two. 

Q. (by the Chairman). Didn't you testify before the Legisla- 
ture in 1859 or '61, that you was defeated in your efforts to estab- 
lish a gas company here in the city by the influence of the Boston 
Gas Light Company ? 

A. I don't like to remember so far back as that what I did tes- 
tify. The Boston Gas Co. did oppose us, they fought hard too ; 
and the right, as I have 'stated, was taken away. I don't think I 
used the expression you have just stated, sir. No, sir, excuse me, 
we did not have any evidence at that time. We made some appli- 
cation to the Legislature, but we were defeated for want of notice. 
We had no hearing whatever, if you refer to the same year I do. 

Q. I refer to the year when an effort was made for an inspection 
of gas and gas meters in the city here. 

A. I was referring to a different year. My impression would 
be, that I did not give any evidence before that committee at all. 
I was there, but not as a witness. I think I was there as counsel. 

Q. Did you not state before that committee, at the time I refer 
to, that if the city would give to responsible parties, whom you 
would present, the right to supply the city of Boston with gas* for 
25 years, they would give bonds, such as the city would accept, 
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and agree to furnish gas for $1.50 per thousand feet, and fifty per 
cent better in quality than the gas was at that time ? 

A. No, sir, I never said any thing of that kind. There never 
was a time when gas could be furnished at that rate. The city of 
Boston cannot make gas a great deal cheaper than we can at Cam- 
bridge or than they can at Charlestown. The great difference is, 
that the great amount consumed makes a small profit go a great 
deal further than with us. For instance, if they make five mills 
a thousand feet here in Boston, it is probably equal to 25 mills 
with us. So they don't gain on the lessened cost of production, 
but on the amount which they make. 

Q. Didn't you state before that committee at the same time that 
the gas did not cost the company then to exceed 75 cents a thou- 
sand feet, and challenge them to show that it cost a mill a foot? 

A. No, sir ; you have got hold of the wrong person. In the first 
place, I never appeared as a witness before the committee, and, in 
the second place, I was working with the Boston Gas Company 
then. 

Q. Were you not about that time making efforts to get a charter 
for a company here ? Although failing in your first efforts, were 
you not still persistent, and did you not tell me that you meant to 
push your project and obtain that portion of the city, which you 
believed would be largely built upon, and be a paying investment ? 

A. I recollect that conversation. That sounds natural ; the 
other didn't. That sounds very natural. I recognize that ; but 
none of those other suggestions. 

Q. (by Mr. Hyde). Did you, in connection with that matter, 
make any statements of the cost of gas, or what parties would fur- 
nish it for ? 

. A. If I did, they were nothing like that, sir, for I never saw any 
estimate that you could make gas for that sum. 

Q. Did you make any statements as to what responsible parties 
were ready to furnish gas for, if they could have a charter? 

A. I think very likely I have repeatedly. The sum we fixed 
upon was $2.25 a thousand feet, and we had our subscription-books 
round to obtain parties to sign at that rate. 

Q. What time was that ? 

A. 1860. 

Q. (by the Chairman). Don't you recollect saying to me, at 
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the time I was in conversation with yon, that gas did not cost to 
exceed a mill a foot ? 

A. " A mill a foot " 1 I can't have said so, sir. It was not a 
fact. We never offered to supply gas for less than $2.25 a thou- 
sand feet 

Q. I am speaking of your expressions to nie in regard to the 
Cv st of it, when I was in conversation with you at your office from 
time to time. 

A. No, sir ; I never said any thing of that kind. 

Q. You recollect we had frequent conversations on the sub- 
ject? 

A. Yes, sir ; but we never undertook to furnish gas so that we 
couldn't make a fair profit out of it ; and $2.25 was the very low- 
est point to which we could figure it down and make a living 
profit. We of course tried to figure it down just as low as we 
couldj so as to sell below the Boston Gas Company and make a 
profit ; but we found we couldn't do it and live. 

Q. You recollect that I was working with you at that time ? 

A. I know you helped us. You were then, as ever, an advocate 
of cheap gas. 

* Q. Who was counsel of the gas company in their opposition to 
that bill? 

A. I think my worthy friend Mr. Jewell. 

Q. Who was associated with him ? Peleg W. Chandler ? 

A. I don't think they had anybody before the committee or be- 
fore the Legislature but Mr. Jewell. 

Q. Before the city committee, I mean. 

A. I don't think they had anybody with him. 

Q. Were not Mr. Jewell and Peleg W. Chandler the counsel ? 

A. I have no recollection of Mr. Chandler having appeared. I 
didn't think they needed anybody else. 

Q. Was not a report of the arguments of Mr. Jewell and Mr. 
Chandler published in "The Boston Herald" at that time? 

Mr. Jewell. The Chairman is mistaken about the year. About 
two years after, there was an application made, in which Mr. Chan- 
dler and myself appeared before the city government. 

Witness. I don't think there was ever a project up for com- 
petition that I wasn't there ; but I have no recollection of this 
hearing. 
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Q. Didn't you state to me at that time that the Boston Gas 
Light Company was influential in obtaining the signatures of par- 
ties at the South End to remonstrances against your having the 
right to lay pipes up there ? 

A. I think very likely I did, sir. 

Q. Was not one of the declarations of the remonstrants that 
they deemed it a nuisance to have it there, and that was one of 
the primary objections with them ? 

A. The remonstrance will show for itself, sir. I have no spe- 
cial recollection. I should think very likely it may, but I shouldn't 
like to say without looking at the remonstrance itself. I have no 
special recollection of any single thing which the remonstrance 
says ; it is merely general recollection. 

Q. Do you recollect that I showed you some articles that were 
published, and that you agreed to all the statements that were 
made? 

A. I recollect to have had the pleasure of reading an article 
that you wrote for some paper. 

Q. In the manuscript? 

A. In the manuscript. 

Q. Didn't you declare at that time that it would be largely for 
the interest of the citizens of Boston if there was a competing 
company, in order that they might have gas at a reasonable price ? 

A. My views at that time were different from what they are 
now. What I said at that time was this, — and these were the 
views on which I went into it. The West End was then increas- 
ing very rapidly. 

There was a poor supply of gas at the West End of the city. 
We said that it would cost nearly as much to bring a large pipe 
from the gas works in Boston to supply the West End and to put 
up large holders there, as it would to build our works. 

Q. What, when they had pipes up as far as Boylston Market 
long before that ? 

A. They didn't have any big main. Since then, they have put 
in a big main, running from their works up, I don't know how far. 
It seemed to us that the same amount of money they would 
expend in that work we could expend over there, and in that 
way supply that section of the city. We thought there was a 
demand for a company which could supply as cheaply as they 
could. 

Q. Do you know of any additional large pipe having been laid 
at the South End since the time you were a petitioner ? 
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A. I know I have seen a big pipe laid down through the city. 

Q. What part of the city ? 

A. It was laid down on Tremont Street There is where I saw it 

Q. Whereabouts in Tremont Street ? 

A. Opposite Tremont Row. 

Q. Was not that when the city was laying the water-pipe ? 

A. No, I think not 

Q. (to Mr. Greenough). Have you laid a large pipe through 
Tremont Street ? 

A. Yes, sir. 

Q. How large in diameter ? 

A. We have two large mains, one 18 and one 12 inch. 

Q. How many years have they been there ? 

A. The 18-inch was laid in 1853 ; the 12-inch in 1863 or '64 — 
I don't remember the exact year. That 12-inch main goes to the 
Roxbury line. It is about 2£ miles long. 

Q. (to Mr. Hubbard). Are you of the same opinion now, that if 
there was a competing company, the gas could be furnished to 
citizens a great deal cheaper than now ? 

A. I don't think there are the same advantages now, because 
they have laid this big main, put in their big holders, and are in a 
better position now than then. Then they were weak in the sup- 
ply of gas for that end of the city. They did not deny it ; Mr. 
Greenough did not deny it. They did not furnish gas with 
great pressure at that time. That was our starting point, and 
that was the way we made friends, at the West End of the city. 

Q. If you were to build works to-day, what would the fact that 
those mains are there have to do with it ? 

A. It has a great deal to do with whether we get consumers to 
burn our gas. 

Q. If you made better gas, wouldn't you be sure of it? 
A. No, sir ; there is not one man in fifty who knows whether he 
is burning good gas or poor gas. There is not one man in a hun- 
dred who knows any thing about how much gas he burns. 

Q. Was it not charged, at the time you were a petitioner for 
this gas company, that your motive was to sell out to the Boston 
Gas Light Company. 

A. I presume it was said so. I don't recollect. I never beard 
any thing of that kind mentioned. I have no doubt it was said, 
and I should very likely have repeated it, but I have no recollec- 
tion upon the point. 
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Q. Didn't you tell me at that time, that if you got the right to 
occupy that new portion of the city at the South End, you wouldn't 
want any more profitable business than you could make out of it, 
and sell it at less than the Boston Company's ? 

A. No, sir, not less ; because we didn't propose to sell it any 
less than they did. I have no doubt I said I thought we should 
make a good thing of it at $2.25. 

Q. Didn't you tell me you could sell it at $1.50 ? 

A. No, sir, I never figured it at that rate yet. 

Q. (by Mr. Jewell). Was not one of the elements which led you 
to think you could make a profit at $2.25 the peculiar character 
of the district you proposed to supply ? 

A. Yes, sir. 

Q. South and west of Dover Street. 

A. Yes, sir. 

Q. And was it not the fact, that that district was composed al- 
most entirely of private families of considerable wealth, making 
long evening's burning, and large consumption, and was a very 
compact district ? 

A. Yes, sir. 

Q. And the' consumption was much better distributed through 
the evening than in other sections of the city ? 

A. Yes, sir. 

Q. The consumption down her« is all in one or two hours, 
and then it all drops off? 

A. Yes, sir, so that it requires a large force to supply it during 
that short time. 

Q. Whereas, in a district of dwelling-houses, the consumption 
begins early and continues late, and is pretty uniform for several 
hours ? 

A. Yes, sir. 

Q. Is not that portion of the city much more profitable to sup- 
ply than this section of the _city, in that particular ? 

A. In that particular it is, sir. 

Q. (by the Chairman). Do you know of any city in the world 
that can be lighted so cheaply as the city of Boston, on account of 
its compactness ? 

A. Yes, sir. 

Q. What one? 

45 
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A. New York — a great deal more cheaply, sir. In New York, 
they have got their gas works part on the East River and part on 
the North River. 

Q. Do you believe that any portion of New York is as dense in 
its population as the city of Boston ? 

A. Yes, sir. 

Q. What part of it? 

A. I should say enough to make two or three Bostons. 

Q. I know New York is larger than Boston, but what part of it 
is more densely populated ? 

A. I should say that all of New York below Fourth Street cer- 
tainly was more densely populated than Boston — much more. I 
should say, sir, you would probably find, where you had dwelling- 
houses, many more inhabitants to the square foot there than you 
would find in Boston, and where you had stores, you would find 
a larger 'consumption of gas in those stores than in Boston. 

TESTIMONY OF WILLIAM A PRESCOTT. 

Q. (by Mr. Curtis). What is your business ? 

A. Dealer in real estate. 

Q. How long have you been engaged in that business in 
Boston. 

A. About ten years. 

Q. To a considerable extent ? 

A. Yes, sir. 

Q. Are you acquainted with the value of estates at the North* 
End, round about the Gas Light Company ? 

A. I am at some parts of the North End; Prince Street, Snow- 
hill Street, and Charlestown Street. 

Q. Have you bought and sold more or less estates down 
there ? 

A. I have in those streets. 

Q. State whether, as the result of your experience down there, 
you consider that the value of real estate has depreciated there 
within ten years, or whether it is injured by the proximity of the 
Boston Gas Works. 

A. I think real estate in that vicinity will sell as high at the 
present time as at any time since I have been acquainted with the 
North End — say five or six years. 
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Q. Will yon state upon what you found your opinion? 

A. I bought an estate on Charlestown St. last year for $8,500, 
about 200 feet from the gas works, and sold it a few months after- 
wards for $15,500. I bought an estate on Prince Street, nearly 
opposite the gas works — within a very short distance — in 1863, 
for $6,500, which was sold a few months ago for $8,000. I think 
property on Prince Street would sell as high, or higher, at the 
present time than at any time within five or six or eight years. 

Q. Do you know where Hewes, the baker, lives ? 

A. I do. 

Q. Something has been said here about an estate sold there 
recently for $1.25 a foot. Were you the purchaser of that? 

A. I was. 

Q. Will you state how near that is to Hewes ? 

A. I think about fifty or sixty feet. 

Q. What were the circumstances under which that estate was 
bought at that price ? 

A. There were sixteen signatures to my deed. It was owned 
by a great number of parties ; they wanted to sell the property 
and divide it; and they wanted to sell it for cash. That was 
a very low price, I considered, at the time. 

Q. In consequence of trouble about the title, or difficulty of 
disposing of it, with so many grantors? 

A. That was one reason why they wanted to sell it. It was diffi- 
cult to manage, belonging to so many parties. 

Q. What do you consider that estate really worth to-day ? 

A. $2.00 a foot 

Q. What effect on the value of the property in Prince Street do 
you think this substitution of a handsome brick wall on one side, 
in place of the tenements that were there before, will have ? 

A. I think the property opposite is worth more with the wall 
you have recently built than it was before. 

Q. Have you heard any opinion expressed, by parties compe- 
tent to express an opinion, that the gas works were deleterious 
to the health of the people round about? 

A. I never have heard an expression of that kind. 

Cross-examined by Mr. Stackpdte. 

Q. Do you live near the gas works yourself, sir? 
A. I do not, sir. 
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Q. What do you say your occupation is? 

A. Dealer in real estate. 

Q. And you buy real estate, I suppose, as low as you can, and 
sell it for as much ? 

A. Yes. 

Q. You bought this real estate for $1.25 a foot which you 
regard as really worth $2.00 ? 

A. Yes, sir. 

Q. That is, you got it at 75 cents a foot less than what you 
regard as its real value ? 

A. Yes, sir. 

Q. How about the estate on Charlestown St., which you bought 
for $8,500 and sold for $15,500? What was it worth when you 
bought it for f 8,500? 

A. I considered it worth at that time some 12 or $14,000. 

Q. Now, how about the estate that you bought for $6,500 and 
sold for $8,000? What did you consider it worth when you 
bought it for $6,500? 

A. I considered it worth $8,000. 

Q. (by the Chairman). You say you have had no knowledge of 
the value of real estate at the North End for more than ten years? 

A. Six or seven years. Since I commenced buying real estate 
at the North End. 

Q. Would you be willing to tako your family in the vicinity of 
the gas works, and there live? 

A. No, I don't think I would. I don't like the North part of 
the city well enough. 

Q. Would you have any objection to it if there were no gas 
works in that neighborhood? 

A. I should object to living in that part of the city if there 
were no gas works. 

Q. Because you have been located somewhere else, I suppose ? 

A. It may be so. 

Q. Do you think the substitution of a handsome brick wall for 
dwellings would be any protection to the citizens from the smut 
and dust around the gas works ? 

A. No, I don't know that the wall would be. 

\l. Don't you believe that the gas works have been the cause 
of the depreciation of the real estate in that neighborhood ? 

A. No, sir, I don't. I think it is the great influx of foreign 
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population ; just as Port Hill has run down, and the North End 
also. 

Q. Did you ever know a place where the foreign population 
came in that it was not in consequence of the deterioration of the 
property ? 

A. No, I don't know that I do. 

Q. Was not that the case on Fort Hill ? 

A. I presume so. 

Q. You have had no knowledge of what effect the gas works 
have had upon real estate in the neighborhood where they are 
located ? 

A. No, sir, I don't know that I have. 

Q. (by Mr. Hills). Should you object to gas works being 
located in the neighborhood where yon. live ? 
A. Yes, sir, I should. 

Q. (by Mr. Curtis). Should you object to them any more than 
you would to a large iron or brass foundry ? 

A. No, I don't think I should. . 

Q. Do you know what effect is produced over your way by the 
smoke from Hooper's foundry. 

A. No, I don't know that I do. I have heard fault found by 
those who live in my neighborhood — say on Leverett Street. I 
have heard them say that they got dust and dirt from Hooper's 
foundry. 

Q. What do you consider Hewes's estate worth to-day ? 

A. $2.00 a foot. 

Q. (by Mr. Stackpole). Would you give Mr. Hewes $2.00 a 
foot for his estate? 

A. I would give him $1.75, on speculation. I can sell it for 
$2.00 without difficulty. 

Q. (by the Chairman). In your opinion, if the gas works had 
never been located where they are, would not the real estate down 
there be worth a good deal more than it is to-day, considering the 
time they have been located there and the depreciating influence 
they have had upon real estate. 

A. I really cannot answer that question ; I don't know. 

Q. Don't you believe a much better class of houses would have 
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been built in that neighborhood if the gas works had never existed 
there. 

A. No ; I doubt very much whether there would in that part 
of the city ; still I don't know. Take Salem Street. Salem 
Street was one of the best streets a few years ago. The gas 
works don't seem to have affected Salem Street ; still it has all 
run down. It is full of Jew pawn-brokers and small grocery and 
other stores ; and Prince Street is the same. Some kinds of busi- 
ness seem to work round to the North End, and foreigners have 
driven away the Americans, and have got possession. 

Q. Is it not in consequence of the damaging effect of the gas 
works, calling in that population ? 

A. I don't know. 

Q. (by Mr. Curtis). Which do you consider the most injurious 
to property, the gas works down there, or the Irish population? 
A. The Irish population. 

Mr. Curtis put in the following letter from Mr. James B. 
Blake: — 

Worcester, Dec. 9, 1866. 
W. W. Greenough, Esq. 

My Dear Sir, — Your note of the 8th came duly to hand. I 
am very much surprised to hear that any person should have 
made the statement that I ever testified to the cost of the gas at 
75 cents per thousand. I never made such a statement ; and this 
past month our gas is costing us $1.74 per thousand for the sinqU 
Hem of coal alone. 

It would gratify me to be able to appear before the Committee 
to refute any such statements, but my official engagements render 
it impossible to be present until the last of next week. 
Respectfully yours, 

JAMES B. BLAKE. 

Mr. Curtis. In 1853, when these gas works were in less per- 
fect condition than they are now, there was a petition for leave 
to extend up Prince Street, and there was a remonstrance. 
Touching the question of depreciation of property, of which 
there was evidence, I prepared, with great care, a schedule from 
the assessors' books, and I would like to read it to the Commit- 
tee. It covers a period from the year 1835 up to the year 1851 
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inclusive. I have not been able to continue it down to this time, 
because I could not trace the same individual houses or estates. 
Some of them have changed hands, and some have been de- 
stroyed, and I lost my manuscript notes. The schedule comprises 
220 estates in the immediate vicinity of the Gas Works, and situ- 
ated on Snowhill Street, Avenue and Court, Prince Street, Cleve- 
land Place, Sheafe Street, Margaret Street, Hull Street, Hull 
Court, Salem Street, Snelling Place, Marshall Place, Charter 
Street, Washburn Place, Phipp's Place, and North Hudson Street. 

The sum total of the 220 estates for the year 1835 was . . $322,500 
" " " « " " " " " " 1840 " 439,600 

u u it u u a u a u « 18 45 u 478,100 

" " " " " " " " " " 1851 " 563,200 

Mr. Curtis also offered the certificate of the consulting city 
physicians, in 1832 (Drs. Warren, Shurtleff, Hayward, Randall 
and Sbattuck), in reference to the sanitary influence of the gas 
works. 

The Chairman. The same kind of certificates might have been 
given in Paris at that time, and yet the ablest scientific and medi- 
cal men there have been advising Napoleon to remove the gas 
works from the city of Paris. 

Mr. Stackpolr. I do not regard that as proper evidence to go 
before the Committee. 

Mr. Cubtis. We have a reiteration of the same thing in 1853, 
from Dr. Warren, Dr. Hay ward, and one other physician. 

Mr. Stackpole. It is not liable to cross-examination, and it is 
liable to a great variety of objections. A good many of these 
physicians are in the city, and could be called here to testify. It 
strikes me that would.be proper evidence ; but to bring up here 
something said 35 years ago, for which we do not know the motive, 
nor any thing about it, seems to me very objectionable. 

Mr. Curtis. All of these men are dead, and we cannot have 
their testimony except in this form. We consider it very compe- 
tent evidence indeed, as coming at that time, before it was possi- 
ble to reduce the manufacture of gas to so perfect a state as it is 
now, and when there were such exhalations from the gas works. 
Still, such men as Dr. Warren, Dr. Hay ward and Dr. Shattuck 
say that, in their opinion, these gas. works are not injurious to 
the health of the city. 
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The Chairman. My idea is this ; if those gentlemen were here 
to testify and be cross-examined, it would be another thing ; but 
I don't think these old manuscripts, that are so many years behind 
the time, are relevant to this question at all. If these men were 
alive to-day, and came here to testify, they might have changed 
their opinion entirely. 

Mr. Curtis. We have not heard any evidence from scientific 
men or physicians to control this testimony ; not one has been 
brought in here ; consequently, if this was true then, it is to be 
presumed that it is true now. 

Mr. Hyde. I should think that, as there are to-day in the city 
of Boston, I suppose, physicians of equal competency with these 
gentlemen, who can be obtained at any moment, their testimony 
should be presented, if the evidence of physicians is to be offered, 
instead of offering evidence given at that early day, when the 
quantity of gas manufactured was very limited, and under circum- 
stances of which we know nothing. 

Mr. Curtis. We produce that evidence. We wanted to save 
as much time as possible, and it appeared to me that the shortest 
way was to show what the city physicians said in 1832, and what 
they reiterated in 1852. 

Mr. Hyde. If you desire to have the opinion of physicians, 
suppose we agree upon half a dozen, call them in, and see what 
they will say. 

Mr. Curtis. Take the Board of Consulting Physicians. 

Mr. Hyde. That we will agree to. [See Appendix.] 

Adjourned to Monday evening, at 7 o'clock. 

Monday, Dec. 17, 1866. 
The Committee met at the usual hour, and Mr. Stackpole 
recalled Mr. Gardner Warren. 

TESTIMONY OF GARDNER WARREN, Recalled. 

Q. I wish you would read that estimate [of the cost of gas 
works for the city of Boston] to the committee. 

A. [ Schedule read]. I have not included in this any estimate 
for engineering, superintending the building of the works, or for 
any extraordinary expenses. I assume that these works are to 
be built on solid ground, and have made no estimate for piling. 
I have estimated the foundations. 
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Q. Have you estimated the land ? 

A. Nothing for the land. This is simply the works complete 
for manufacturing the gas, without the land, and without allowing 
any thing for engineering. I have not included in this a station 
meter. I meant to have gone to-day and ascertained the price of 
a station meter. I have included the building for one. 

Q. Can you give any idea what a station meter would cost? 

A. I cannot give any idea. Mr. Greenough knows better than 
I do. 

Mr. Greenough. I suppose you would need two, in case of 
accident, and they would cost not less than $5,000 each. 

Witness. In planning works for the city of Boston, my idea 
would be to build two rows of benches and two sets of purifiers 
complete, two centre seals, that shut off the purifiers at pleasure, 
and two meters. That would make two sets of works complete, 
one to be used in summer, if you please, and both in the winter. 
• Q. That would be capable of supplying the city ? 

A. They would supply two millions. The gas-holders would 
hold 1,600,000 feet. Then the balance of the two millions would 
be made during the time of burning — say daring the night. If 
I were to make a plan, I should put in the plan, another gas-holder 
to be built sometime ; but the purifiers are sufficiently large for 
three millions. That is estimated correctly by getting at the 
number of bushels of lime which each of the purifiers will require 
to charge it. I cannot say but there may be some errors. There 
is a great deal of labor in going through that estimate. There is 
an immense deal of iron and wood. I might mention one item 
here ; that is the item of iron in the roof. An ordinary iron roof 
would make $8,000 more. But my idea was to put it on in a 
shape, that would do away with ther necessity of making it in the 
usual manner that iron roofs are made ; thereby making a saving 
of $8,000. The plan I have in my mind 1 have no doubt will 
succeed. 

Cross-examined by Mr. Jewell. 

Q. Take the item of meters. The Boston Gas Light Co. have 
sixteen thousand meters in use to-day. Is not a fair price for 
meters $15 ? 

A Well, I can't say really how many two lights, how many three 
lights, or how many five lights they have. 

4C * 
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Q. The average ? 

A. An average price may be, perhaps $15. 

Q. That would be, then, for the actual meters in use by the 
city $240,000? 

A. Yes. I made some inquiry to-day at Roxbury. They thought 
the meters would not come up to ten lights. 1 did not alter that 
at all. It may exceed it ; it may fall short. 

Q. If they have sixteen thousand meters, they would have 
in the neighborhood of sixteen thousand service-pipes? 

A. I am not sure they would have street service-pipes to that 
amount. I didn't calculate that they would. 

Q. (by Mr. Stackpole). Do I understand you to say that the 
meters would cost $240,000. 

A. I don't think they would. I made up that estimate assum- 
ing that it is correct. I can't say how many small meters they 
have, but I understand a great many. There are a great many 
who don't burn more than one or two lights, and a great many 
offices where they require very small meters, and I have put it 
down at $200,000, calculating it to be 20,000 five-light, and 13,000 
ten-light meters. I thought that was probably correct; still it 
may be too little ; I can't say. 

Q. (by Mr. Jewell). A fair price for service-pipes would be 
eight dollars ? 

A. I inquired of Mr. Turner, and he thought six dollars was a 
fair price for those laid in the street. They cost from ten to 
fourteen cents before putting down, and they are twenty feet, 
perhaps, in the average. I can't tell any thing about it without 
measuring; I have not measured them. Twenty feet is what 
is usually allowed by the Company. 

Q. In building new works, wouldn't you lay out your works, 
buy your land, and make your plans sufficient in size, for the 
production of gas, two, three, or five years ahead? 

A. Yes, I should have the works large enough to produce all 
that would be required in that time. 

Q. If the largest consumption to-day is two millions, would you 
dare to build works that were not calculated for a yield of two 
and a half or three millions? 

A. These are calculated for that, very nearly. There are one 
hundred and forty benches and if you figure upon it you will see. 
Two tons of coal, twenty thousand feet to a bench, if they were 
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all working, would be the maximum quantity which would be pro- 
duced. Bat it is not intended to work all. Suppose that one 
hundred and thirty benches were worked, the smallest quantity 
they would produce would be about sixteen thousand feet to a 
bench, with Pictou coal. That is a safe calculation. There is 
a difference of four thousand feet to a bench in the quality of coal 
that might be used. 

Q. I notice your estimate for five telescopic gas-holders,* with 
the columns, is one hundred seventy-two thousand five hundred. 
Have you an idea that you could build five gas-holders like those 
now used by the Boston Gas Company, for any thing like that 
sum? 

A, I don't know how they are constructed, how heavy they are, 
or any thing about it. I could build those of that weight, and 
they are abundantly heavy. They ought not to weigh any thing 
like that. 

Q. Should you be surprised to know that the gas-holder Mr. 
Starr is building to-day will cost, exclusive of the land, from 
$130,000 to $150,000? 

A. I should, unless they weigh a great deal more than these. 
Q. Does your estimate cover the roof? 

A. No, the columns take the place of that, and the cover, and 
there is not a great difference in the expense. They don't cover 
their gas-holders in New York, or but very few of them, nor 
in Brooklyn. These are very heavy columns ; about one ton 
of iron to each gas-holder. That ib the weight of the columns 
and the girders and all the machinery necessary. 

Q. What would be a fair charge for engineering the building 
of such works as those ? 

A. It would depend upon who had the management. 
Q. Would it be less than 2 J per cent, on the cost of the works ? 
A. Well, I shouldn't calculate it that way. I should think that 
would be pretty high. I should think that a good engineer could 
be hired for $5,000 a year. It would depend upon the time 
it would require to build them, I can't tell exactly what length 
of time would be required. If they were built very quick, 
of course the expense would be less than if it took a longer time. 
Q. Suppose an engineer was to have a percentage would not 
2£ per cent be a fair price for the engineering of such works? 
A. I should think it would be rather an extreme price. 
Q. What would be a fair price Mr. Warren ? 
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A. Well, if I were to estimate, I should say an engineer could 
be hired for $5,000 a year. If it took two years, it would cost 
ten thousand dollars. 

Q. Have you an idea that a proper engineer to build gas works 
like these could be hired for five thousand dollars a year, — a man 
competent to prepare plans, specifications and drawings, and 
every thing of that sort? 

A. I should think so. I believe the engineer of the Brooklyn 
Works was hired for a little less than that. The works were 
nearly as large as these, not quite. I first laid out the works. 

Q. What is a fair amount to add for extras and extraordinary 
matters which you have not included in your estimate ? 

A. Well, if I were to put down any thing at all, I should 
put down ten per cent for extras. I can't tell what might 
happen. There might be accidents. I have made no calculations 
for extraordinary expenses and no calculation for piling as I 
named before ; nothing but hard soil. 

Q. If you had piling or bad soil it would add an indefinite 
sum? 

A. It would be impossible, of course, to estimate the amount 
that would be required. It would be difficult to tell, I am sure, 
what the piling would cost. 

Q. And yon have assumed only 3,000 feet of forty-inch pipe? 

A. That is all. 

Q. I suppose that is based upon the statement you made the 
other night that you assumed the works are to be within 3,000 
feet of Washington Street? 

A. Yes, I located them at Pine Island. 

Q. You think that is within 3,000 feet of Washington Street? 

A. I think it is. It was estimated less than that — 2,500 feet; 
but I think it is 3,000. 

Q. How much land should you think it would be necessary 
to secure in locating works for the city of Boston, so as to provide 
for their gradual development as the city increases ? 

A. I should think they ought to have six acres. 

Q. Would six acres be half enough, Mr. Warren ? 

A. I think it would. I have not thought of that subject 
at all. 

Q. How many acres has Pine Island ? 

A. I understand it has about two and a half or three acres. 

Q. And Pine Island is situated within 3,000 feet of Washington 
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Street, and of course between Washington Street and it, there 
are a large number of the best residences at the South End? 

A. No, I don't see that there are any at all. That street is not 
occupied by any valuable dwellings at all. 

Q. Have you an idea, Mr. Warren, that to purchase the neces- 
sary land and put up works such as the city ought to build 
in view of its future increase, would cost less than two millions 
of dollars ? 

A. In answering that, I should have to say, if the price of land 
did not exceed one dollar per foot they could do it for that. 

Q. If the price of land did not exceed one dollar a foot, it could 
be done for two millions of dollars ? 

A. I think it could. 

Q. (by the Chairman). If you were to take a contract to build 
works now, you would introduce many improvements on the 
works at the North End, for instance, would you not? 

A. I have never been through the works, and can't tell you. I 
never examined them at all. I was once inside of them, fifteen 
years ago, but never since. 

[The reporter requested of Mr. Warren the schedule he had 
read, to be embodied in the report, but he declined to allow it to 
be used in that way, stating that he desired to revise it, and to 
make some remarks in connection with it.] 

Mr. Jewell. I think we have a right to that paper which has 
been presented and read here to be put into the records. I think 
it ought to go there. It has been the basis of our examination. 

The Chairman. We have no objection to your having it. We 
have employed Mr. Warren to make an estimate of the expense 
of suitable gas works for this city, for our own enlightenment as 
a Committee. We think it is perfectly proper that it should go 
into the report, after he has finished his figures. 

Mr. Jewell. We think we have a right to it, as it has been 
read here, to go into the report, for it is what we have based our 
inquiries upon. 

The Chairman. Mr. Warren was recommended to the Commit- 
tee very highly by Mr. Healy, city solicitor, and Mr. Farrington, 
of Roxbury, who has had an ownership in different gas works, as 
an expert and scientific man, and hence he has been employed to 
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make this estimate as I have said, for the Committee's enlighten- 
ment. It was very necessary for them to have his assistance in 
their conclusions. I do not see myself how his estimate belongs 
in any manner to this investigation. It is a thing that belongs 
simply to the Committee, to assist them in their conclusions. 

Mr. Curtis. I should like to ask what he was brought here 
for? 

The Chairman. He said he was willing to come here and be 
cross-examined by you to-night, and I said, very well, if he was 
he might come. I don't know why he should come, as he was 
employed to make the estimate for the Committee. 

Mr. Curtis. Why was he brought here the other evening to 
present an estimate which he took away and now brings back 
again? 

The Chairman. We had not employed him then to make his 
estimates in such a thorough manner that he would be willing to 
take a contract upon them. 

Mr. Curtis. The question is, simply whether he was asked to 
come here as a witness ; if he was, his statements should go into 
the report. 

The Chairman. He was called here the other evening as a 
witness. He was subsequently employed to make this estimate 
for the Committee. 

Mr. Jewell (to Mr. Warren). Do you decline to leave the pa- 
pers which you have read to the Committee to be copied into the 
records ? 

A. I do at present. I have no objection to their having them 
when I have examined them thoroughly. I would state, that in- 
stead of its being three days' labor to make that estimate, it is, as 
Mr. Greenough says, as many weeks' work as I had worked hours 
on Saturday. 

Q. Do you mean that the Committee shall understand, or that 
anybody shall understand, that the estimate you have read of $1,- 
233,000 is any thing like a correct estimate of the cost of gas 
works for the city of Boston ? 

A. I believe it to be substantially correct. 

Q. If it is, what is your objection to allowing the reporter to 
put what you have read here into his report? 

A. There are some remarks to be made that I wish to put in, 
and I wish to look it over carefully and see that it is substantially 
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correct. I don't think there is an alteration of any kind to be 
made. 

Q. Will you present it at the next sitting of the Committee, 
and then allow it to be put on the record ? 

A. I don't know that I will. It depends upon circumstances. 

The Chairman. I will say that we intend to have that estimate 
in our report, and you can have the benefit of it. 

Mr. Jewell. We hope that whatever is to go into the report 
of the Committee we shall have an opportunity to examine before 
the report is presented. 

The Chairman. I can't conceive that the Boston Gas Light 
Co. has auy thing to do with it. This Committee is seeking for 
information, in regard to building of gas works by the city of 
Boston, and they applied to Mr. Warren for light upon that sub- 
ject. I don't know what business the Boston Gas Light Co. has 
to inquire as to that estimate made for the benefit of the Com- 
mittee. 

Mr. Jewell (to Mr. Warren). You had an estimate at your 
last appearance before the Committee, had you not ? 

A. Yes, sir. 

Q. From which you made statements as to the cost of gas works? 

A. Yes, sir. 

Q. Did you not take that paper away for examination ? 

A. Yes, sir. 

Q. And have you not now redrawn the paper, and brought it 
here this evening ? 

A. What I brought here this evening is a correction of the 
last. Still, as I said in the outset this evening, there may be er- 
rors that I overlooked. 

Q. You don't think that is sufficiently reliable for you to be 
willing to put it upon the record? 

A. I think it is a reliable estimate, very nearly. I don't think 
there is $5,000 either way. [See Jppendix.] 

TESTIMONY OF GEORGE D. RICKER. 

Q. (by Mr. Curtis). Where do you reside ? 
A. At the corner of Salem and Hull Streets. 
Q. What is your occupation ? 
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A. I am an apothecary. 

Q. How long have you resided there ? 

A. Nearly twenty years. 

Q. Do you reside over your store ? 

A. Yes, sir. 

Q. Do you own your house ? 

A. No, sir ; I don't. 

Q. Have you a wife and family ? 

A. Yes, sir. 

Q. Keep house ? 

A. Yes, sir. 

Q. State if you have ever been disagreeably affected or annoyed 
by the proximity of the Boston Gas Light Works. 

A. Not in the least. Never have had any trouble whatever. 

Q. How is it about the washing of the family clothes ? 

A. I never experienced any trouble. I was talking to my wife 
about that matter this week, and she says she has never experi- 
enced any ill effects from them whatever ; wouldn't know they 
were there. 

Q. I suppose, doctor, you are aware of the fact that there has 
been a movement from that part of the town of the best class of 
citizens ? 

A. I am not. 

Q. They have moved away. 

A. Oh, yes, they have moved ; but I don't consider the be3t 
class have moved away. Good citizens have moved away aud 
good citizens remain; I don't see, myself, but that the neighbor- 
hood is just as respectable, and just as good in my immediate 
vicinity, as it ever was. Some very fine citizens have moved 
away, but we have had some other equally fine citizens move in and 
take their places, as far as I can see. Death has removed some 
of our best citizens, I believe, from old age. 

Q. So far as regards the effects of the gas works upon the 
health of the citizens who live near them, what has been your 
opinion ? 

A. My opinion has been that they are not injurious to health ; 
if any thing, I think rather conducive to health. That is to say, 
you will probably find less cases of typhoid fever, and those dis- 
eases which depend upon an unhealthy condition of the atmos- 
phere, round in the vicinity of that hill than in any part of the 
city. I know of no place where there are so few of those diseases. 
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My business brings me into cognizance of these facts ; I cannot 
but notice it. I don't know that the gas house is answerable for 
it ; it may be the location ; but such is the fact of the case. We 
very rarely have a case of the typhoid fever upon that hill. 

Cross-examined by Mr. Stackpole. 

Q. You don't thijik there has been any deteriorating effect 
upon the North End by a different class of people coming there? 

A. Yes, sir ; the class of people has changed somewhat, but I 
don't see but what the neighborhood is just as respectable as it 
ever was. 

Q. What direction do you live from the gas works ? 

A. I live, I should think, about south-east. 

Q. And how far distant ? 

A. I think from three to five hundred feet. I should say five 
hundred feet was a pretty liberal allowance. It is almost all open 
between the gas works and my house. It isn't shut in by build- 
ings much. There is Copp's Hill burying-ground, comes almost 
down to the corner, which leaves it almost entirely open that 
way. 

Q. (by Mr. Curtis). Don't the prevailing winds in Boston carry 
whatever smoke the gas works make off towards Charlestown or 
off towards the water ? 

A. Well, I should think they would, for the most of the winds 
we get there, at least the first part of the year, are north-easterly 
ones ; but with their present system of burning their smoke the 
way they do with that tall chimney, we get no trouble from smoke 
that I see. 

(By the Chairman). How long have you been in practice at the 
North End ? 

A. I am not a practising physician ; I am an apothecary. Very 
nearly twenty years. 

Q. What do you understand to be the producing causes of 
typhoid fever ? 

A. I look upon it as the unhealthy condition of the atmosphere 
more than any thing else. 

Q. Is it not produced in the fall of the year, when the decom- 

47 
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position of vegetable substances is going on to a greater extent 
than at any other time ? 

A. It probably might be, if there is a large quantity of it, or 
any thing of that description. 

Q. Have you any idea that the smut from bituminous coal, or 
the dust from coke when water is thrown upon it when it is all 
on fire is the cause of typhoid fever ? 

A. It might be. If you were in a position to inhale much of it, 
it possibly might. I am not at all posted in regard to it. 

Q. Is it any way possible ? 

A. It might. 1 can't say, sir. I merely state the facts, without 
going into theories or any thing of the kind ; what I know to be 
fact 8. 

TESTIMONY OF GEORGE COBLEIGH. 

Q. (by Mr. Curtis). Where do you reside ? 

A. In Hull Street. 

Q. How near the gas works ? 

A. About four hundred feet I should think from the gas works. 

Q. How long have you lived there ? 

A. Eight years ? 

Q. You keep house ? 

A. Yes, sir. 

Q. What is your business there ? 

A. Grocer. 

Q. Do you live over your store ? 

A. I live near the store, not over it. I live up Hull Street. 

Q. Have you ever experienced any inconvenience from the gas 
works ? 

A. I never have. 

Q. How is it about yottr family in that respect ? 

A. Well, I heard my folks complain more of dirt and dust when 
I lived on Washington Street than I ever have at the North End. 

Q. What part of Washington Street did you live on ? 

A. Corner of Arnold and Washington Streets. 

Q. How high up is that ? 

A. That is up next to Roxbury line. 

Q. Do you hear any complaint at the house about the washing 
being soiled ? 

A. No more than any other part of the city from dirt. 
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Q. Do you hear any thing about crocks or smuts from the gas 
works on the washing ? 

A. No, sir. 

Q. You don't smell it ? 

A. I never have smell it since I have lived there. I don't 
think I have ever smelled the gas at the house, sir. 

Q. Do you keep your windows open in summer ? 

A. As much as people usually do. 

Q. In your experience, do you think the gas works have been 
productive of any depreciation of the value of property there or 
any other cause ? 

A. Well, I think that perhaps the element that has moved in to 
different locations around there may have depreciated the price of 
property, but not immediately around in the neighborhood where 
I live. I don't think the gas works have depreciated the price of 
property around there. 

Q. Then do you consider the gas works harmless and inoffensive 
neighbors ? 

A. I never experienced any trouble from them at all ill the 
eight years I have lived there. 

Q. Have you ever heard that they have been detrimental to 
people's health in the neighborhood ? 

A. I never have heard that claimed. 

Q. I suppose you have a great many people living around there 
coming into your store ? 

A. Yes, sir. 

Q. Is there any very general complaint against the gas works ? 

A. I never have heard any if there has been. 

Q. You have had your store open all the time for eight years 
past? 

A. Yes, sir. 

Cross-examination by Mr. Stackpole. 

Q. What direction do you live from the gas works ? 
A. Well, it is nearly east. 
Q. How did you happen to come here to-night ? 
A. By invitation. 

Q. How did you happen to be summoned by the Gas Company ? 
A. I was expressing my opinion in my store of the gas works, 
and some one that was in invited me to come up here. 
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Q. Who was it ? 

A. It was Mr. Giles. 

Q. Is Mr. Giles connected with the Boston Gas Works ? 

A. Yes, sir. 

Q. He was in the Legislature, wasn't he ? 

A. I don't know, sir. 

Q. (By Mr. Hills). Do you own the house you live in? 

A. I do not. 

Q. Do you own your. store ? 

A. I do not. 

Mr. Curtis. I should like to read the evidence of an old gentle- 
man, now dead, who formerly lived at 139 Prince Street, — George 
Hilman. His testimony was taken in 1852. 

Mr. Stackpolb. Well, I object. 

Mr. Curtis. My idea is to show what the gas works were in 
1852, and then show that they have been rendered less objection- 
able than they were at that time. If this old gentleman, Mr. 
Hilman, who was one of the aristocracy of the North End, was 
living now, I should call him. 

Mr. Stackpole. If Mr. Curtis is allowed to put in the evidence 
of one witness in that way, I may put in a hundred witnesses. It 
seems to me that it is opening evidence that is hardly competent 
here. 

The .Chairman. I don't think the evidence ought or can be ad- 
mitted here. We want living men here. The dead are out of the 
way of the influence of these works. 

Mr. Jewell. In looking over the report of the hearing that 
took place many years ago, where eminent counsel were engaged, 
— Mr. Brigham and Mr. Hale, Mr. William Dehon, and Mr. Booth 
(who was formerly with Mr. Chandler) and Mr. Bartlett and Mr. 
Clarke, — I find that in repeated instances testimony of this de- 
scription was placed before the Committee ; testimony of witnesses 
who had been examined in hearings before the City Government 
and other cases. This hearing was in 1852. 

The Chairman. If that testimony is in print, it is within reach 
of the Committee. I don't think any thing of that kind is relevant 
to the examination we are engaged in. 

Mr. Stackpole. I think, if the Committee please, this is a 
matter of discretion on the part of the Committee. Of course 
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they can let in any sort of testimony they please ; trot it seems to 
me this is going beyond all proper bounds. 

Mr. Jewell. This was a hearing upon the identical question 
now before this Committee. It was whether these gas works 
should be removed. A phonographic report was taken in that 
case, exactly as in this, and printed by the Boston Gas Light 
Company. We think the whole report is competent to be put in 
here, but we don't want to take the time. 

Mr. Stackpole. I move that if any part of it go in, the whole 
go in. I don't think any of it should. 

The Chairman. We are now investigating the opinions of the 
people at the North End with reference to this matter in 1866, 
and what happened in 1852 I don't think should come in here be- 
fore this Committee. For instance, when Napoleon took up the 
question whether the gas works should be removed from Paris, 
testimony might have been produced, given ten or fifteen years 
ago, that it was not necessary to remove the works from the city ; 
but the progress of science has changed the minds of people, and 
hence the works were removed. Now I* think the proper testi- 
mony for us is of those now living in the city of Boatou, not of 
those who have lived here, have died and been buried. 

Mr. Stevens. I understood Mr. Stackpole to say that he desired 
to have all go in if any part of it went in. 

Mr. Stackpole. Yes, sir. I thought if any went in the whole 
should go in ; but I think none should go in. 

Mr. Stevens. That was my idea. If this is evidence, it should 
all go upon the record as put in. 

Mr. Curtis. I don't want to occupy any more time than is ne- 
cessary, or lengthen out this hearing ; but I do desire to put in 
three answers from Dr. Hayes's testimony taken at that time. 

Mr. Stackpole. I object to three answers being read unless the 
whole of it is read. 

Mr. Curtis. I will read the whole of it. I desire to have Dr. 
Hayes's testimony put in as regards the nuisance of the gas works 
at the North End. 

Mr. Stackpole. Dr. Hayes has been here and his attention was 
not called to this testimony. 

Mr. Curtis. We will call his attention to it, he shall have a 
printed copy of it. 

Mr. Stackpole. I object to it. The desire of the gentleman 
is to control the testimony of Dr. Hayes given here by his opin- 
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ions expressed ten or fifteen years ago. Now, it is not only a 
rule of law, but a rule of sense, that if a man's testimony is to 
be controlled by any thing he has said previously, his attention 
must be called to those statements which are relied upon to 
control him. 

Mr. Curtis. I d«ny the gentleman's law. That is not the law 
ifi our Courts now. 

Mr. Stackpole. I say it is. I say it is neither law nor is it 
fair to put in some printed matter that the gentleman has got to 
control Dr. Hayes's testimony without asking him any thing about 
it, 

Mr. Curtis. Dr. Hayes can come here and say whatever he 
wants to say about it. 

Mr. Stackpole. He has been here three nights I think, and 
an opportunity afforded to the gentleman to speak about it, and 
he did not do so. 

The Chairman. I might come up here with printed testimony 
in relation to one of the gas companies of New York who have 
spent 160,000 to have the City Government rescind a contract that 
they had made with them, in order that they might make a million 
dollars out of it ; but I certainly would not bring it here and put 
it in as evidence of that fact. Dr. Hayes has been here and testi- 
fied, and what he testified in the case that transpired years ago, I 
don't think is applicable to this investigation. I should not think 
of going around into the libraries and hunting up all that men 
have said in years past, and then put it into our report and say 
Mr. So-and-So said so and so, in 1850, or any other year. I don't 
think it would be right. 

Mr. Curtis. I think it is a very extraordinary state of things 
that we cannot show that Dr. Hayes has stated differently at one 
time from what he does now concerning an abstract question of 
science. That is all. 

The Chairman. You may turn the pamphlet over to the Com- 
mittee and the Committee can consult it for themselves. 

Mr. Curtis. I did not propose to put in the whole pamphlet, 
but only what Dr. Hayes said of the arrangements of the Boston 
Gas Light Company for suppressing the nuisance of their works, 
and how thoroughly they had done it ; how he left his instruments 
there and found them perfectly clean and beautiful when he came 
after them the next time. After taking Dr. Hayes's testimony at 
that time, so highly in favor of the Gas Light Company and showing 
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ho^v far their works were from being a nuisance in 1852, we will 
then go on and show that their arrangements have been still 
further perfected. That seems to me to be perfectly compe- 
tent. Then he may come here and explain it as much as he 
pleases. 

The Chairman. It seems to me that he should be here to hear 
it read, and to explain it if he wants to. 

Mr. Curtis. The common rule of law now is, that you are not 
subjected to the necessity of putting your questions to a witness 
to draw his attention to the subjects upon which you propose to 
contradict him. Formerly, that was the rule ; but it is not so now. 
Every man who is put upon the stand takes the risk of being 
contradicted upon any point relevant to the issue. Now, this 
is strictly pertinent to the case. Dr. Hayes says that he perceives 
no dust, and that by the arrangements of the company there can 
be no dust. • We want that shown. He may have altered his opin- 
ion since. If he has, he may come here and say so. 

The Chairman. I suppose that after a witness has been upon 
the stand and testified, if another witness is called, in his absence, 
and testifies contrary to what he has said, that goes as his testi- 
mony. 

Mr. Curtis. Then the original witness can be recalled again 
to explain. 

The Chairman. Then there are two witnesses, one on one 
side, and one on the other. I don't think printed works are of 
the same character. 

Mr. Curtis. You may show by printed testimony that a wit- 
ness has contradicted himself. 

The Chairman. ' Perhaps Dr. Hayes can explain it before the 
Committee, and show that he is perfectly right. 

Mr. Curtis. That is what we are perfectly willing he should 
do. He has testified that there are dust and dirt flying from 
those works, and we 'propose to show that he testified directly to 
the contrary in 1852.* 

The Chairman. I don't think it is competent to offer testimony 
here that was given in a hearing that took place years ago. 

* The following are the passages in Dr. Hayes's testimony referred to by Mr. Curtis : — 

Q. Is the dust flying in the air, principally from coke ? 

A. I have not been able to distinguish any dust or soot from the Gas works. I have 
examined the streets, the sidewalks, and also the tomb-stones on Copp's Hill, but I can- 
not trace any thing which comes from the Gas works. The principal dust I have seen 
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TESTIMONY OF WILLIAM W. GREENOUGH. 

Q. (by Mr. Jewell). What is your connection with the Boston 
Gas Light Company ? 

A. I am the Agent and Treasurer of the Boston Gas Light 
Company. I became Agent in February, 1852, and Treasurer, 
March, 1853. 

Q. Will you state to the Committee what has been your expe- 
rience as manager of gas works, and the extent of your observa- 
tion on the subject in the United States and elsewhere ? 

A. As Agent and Treasurer of the Company I have had the 
management of their affairs, and their engineering to perform. 
In order to make myself familiar with gas works, I obtained such 
information as I could from study, and also from observation of 
the principal works in this country and in Europe. I went to 
Europe in 1858, at the instance of the Company, for the purpose 
of seeing whether any improvements existed there which might 
with advantage be transferred to our own works. My experience 
is a daily experience of the working of a large Gas Company. 

Q. State what places you visited in Europe. 

A. I visited works in London, Paris, Belgium, Holland, and 
Scotland. 

Q. How long were you abroad ? 

A. Between three and four months, entirely occupied in visit- 
ing gas works. 

Q. How did you find your works as they then existed compared 
with others of a like class abroad ? 

comes from carting coal. The Gas works are not a centre from which smoke and dust 
proceed. 

Q. How are the Gas works, for annoyance to people in their neighborhood, as com- 
pared with other manufactories ? 

A. As compared with foundries, and machine shops, they are far less objectionable, on 
account of noise, and dense smoke. As compared with planing mills, match factories, 
and other factories of that kind, they are less objectionable in respect to smoke, cinders, 
and danger to the neighborhood from fire. 

Q. As to the annoyance of dust and smoke ? 

A. I suppose they are as free on the inside from any trouble of that kind, as any works 
can be where coal is largely used. I have frequently been in the habit of leaving my in- 
struments for several days, exposed in the works, without having them soiled. I don't 
know of any large establishment where coal is used, which is so free from smoke and 
dust, as this. — " Heport of Hearings before the Board of Mayor and Aldermen upon the 
Remonstrances against the South Gasometer and the extension of the Works of the Gas 
Company at the North End." — 1853 ; pp. 73, 74. 
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A. Much more favorably than I had anticipated before leaving 
this country. 

Q. How were their processes as compared with yours ? 

A. I may make the general remark, that the processes of vari- 
ous gas companies are different, each working, as it is technically 
called, upon its own lines, in order to arrive at one result; that is 
the making of the gas, which they are undertaking to make, of a 
good quality. I found that we were working upon lines which 
were more similar to the Scotch Companies than to the English, 
as we were undertaking to make a grade of gas which was more 
like that of the Scotch companies than the English, with the 
exception of Liverpool, and not at all like the gases which were 
furnished in Paris, Holland and Belgium. 

Q. Won't you state in what respects they differed ? 

A. The gas at that time furnished by the Companies in London 
with the exception of the Chartered and the Western was what 
is commonly called Newcastle gas, and it was made either from 
Newcastle or Lancashire coals. The grade of that gas was from 
twelve to fourteen candles. The Western and Chartered Com- 
panies were making what is called Cannel gas ; a gas made from 
the basis of Newcastle with a mixture of Cannel. The French 
companies were making their gas from Belgian coal which gave a 
gas about the same average quality as the common gas in London. 
The Belgian and Dutch companies were either using Newcastle 
or Belgian coal ; so that the gas of the continental companies was 
about the same as the common London gas. 

Q. You spoke of the Liverpool gas ; what was the quality of 
that ? 

A. The Liverpool gas was a most excellent gas. Every one 
knows that the management of the Liverpool company has been 
for many years in charge of Mr. Alfred King, probably the most 
scientific gas engineer now living. They used Wigan Cannels for 
the production of their gas, and made a very excellent gas at that 
time — about twenty candles. The Scotch gas was similar to the 
Liverpool, but rather better, the Edinburgh gas particularly. 

Q. (by the Chairman). What was the illuminating power of the 
Edinburgh and Liverpool gas ? 

A. The engineer of the works in Edinburgh told me that they 
thought their gas was twenty-eight candles, but I saw no photo- 
metric experiments. I saw in Mr. King's laboratory various ex- 
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periments to test the illuminating power of their own gas, and I 
can speak from my own knowledge of that. 

Q. What had been prior to that time, the grade of the Boston 
gas, as you had made it ? 

A. I may say, in general answer to the question, that in Boston 
we have^ used, ever since I have been in the management of the 
works, a Cannel coal in mixture with the common Pictou coal, for 
the purpose of making a better gas than the ordinary grade. I 
believe we are the only company in this country who have used 
habitually Cannel coal for a series of years. The only winter in 
which we did not use the Cannel coal was the winter of 1854, 1 think, 
when all our vessels laden with Cannel coal were either lost or put 
into Irish ports, so that, after having purchased and used all the 
Cannel coal in this market, we were without Cannel coal. At that 
time, we undertook to use a combination, under the advice of Dr. 
Hayes, which resulted very disastrously for our consumers. That 
is, it was an oily gas which could not be carbonized, and filled oar 
pipes with oils, <fcc. Great complaints were made, and it affected 
us for two or three years afterwards. The basis coal at that time 
was Pictou coal, but we used some oil residuum and coal tar, for 
the purpose of obtaining something that should be equivalent to 
Cannel coal, by Dr. Hayes's advice, who was then in the service of 
the company, and experimenting. 

Q. That was the cause of the large number of complaints of the 
stopping of the gas pipes and burners, and the filling up of the 
tubes, which occurred from 1854 along for three or four years? 

A. Yes, sir ; two or three years. 

Q. (by Mr. Curtis). You don't mean that you continued to 
use the oil residuum for two or three years, but that the effects 
lasted that time ? 

A. No, only for three or four months, I think we began to use 
' it in October, 1853 or '54; I am not certain which ; I should say 
probably 1854. 

Q. (by Mr. Jewell). That was to make an oil gas in combina- 
tion with a coal gas ? 

A. That was to make a rich oily gas, with the common retort 

Q. (by the Chairman). At the time you speak of, before you 
started this experiment, do you say that you had been using Can- 
nel coal and nothing else ? 
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A. No, sir. We used at that time, I should say, from memory, 
25 per cent of Wigan Cannels, mixed with Pictou coal. 

Q. You had, at your early advent into the company, made ex- 
periments with and examinations of various coals ? 

A. Yes, sir ; that was one of the first things I did. I made ex- 
periments to see what combinations of coals would make the best 
gas ; — of coals which we could readily obtain, because not all 
coals were within our reach. 

Q. When did you first begin to use Albert coal ? 

A. The first experiments with Albert coal were made in 1852. 
That was then a new coal ; in fact, we purchased the first Albert 
coal that ever came here. Every one was afraid of it, and we 
were afraid of it. It was so rich a coal that it took a long time 
to acquire the experience how to properly use it. In fact, other 
companies who undertook to use it gave it up ; they couldn't man- 
age it. If used in too great proportion, oil was carried forward 
into the mains and fixtures, and it was not a coal that was easy to 
control. After a long series of experiments, we ascertained that 
Albert coal could be used in combination with Pictou, in certain 
proportions, depending upon the temperature ; and from that time 
up to the present, when Albert coal was to be obtained, we have 
used Albert coal not varying substantially from the proportions 
which we ascertained then to be the best. 

Q. And those proportions are about what percentage of Albert 
with the common coals? 

A. It depends upon the temperature. In summer five per cent ; 
in autumn, seven per cent ; and in the extreme temperature of 
winter, ten per cent. 

Q. (by the Chairman). Albert coal produces about 35 candle 
gas? 

A. It would depend a little upon the conditions in which it was 
carbonized. It is so volatile, it is difficult to carbonize Albert by* 
itself. 

Q. Taking the specific gravity, it is about 35 candle gas, is it 
not? 

A. I should say it was not far from that. 

Q. Measured by specific gravity ? 

A. Specific gravity does not furnish any key to the value of 
gas, or its illuminating power, for the simple reason that gas may 
have a very large amount of carbonic acid in it, and obtain specific 
gravity in that way. 
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Q. (by Mr. Jewell). How did you find the purification of gases 
abroad ? 

A. Very different in different cities. In London, I should say the 
purification was not satisfactory. They were using various forms 
of purification; the oxide of iron purification, as it is called, 
which is supposed to control the sulphur, but is insufficient with 
regard to the ammonia and carbonic acid. In France, better ; in 
Liverpool, very good ; in Scotland, excellent. 

Q. What retorts do you use for the carbonization of your coals, 
and what experiments have led you to the selection of the retorts 
you use? 

A. We use an iron retort which was invented by Mr. Giles, 
who is at present, and has been for some time past, the Superin- 
tendent of our works* One of the objects which I had in view in 
going to Europe was to see what results had been obtained by 
the best European engineers with regard to clay retorts. I had 
imported previous to that time some of the Belgian and English 
clay retorts, and had been unable to get any satisfactory results 
from either of them. I knew that clay retorts were largely in use 
in foreign countries, and I wished to see with my own eyes how 
they were used, and what results were obtained. I found that 
the engineers differed there very much as they did here with 
regard to their value ; but that this point was considered settled 
by all, that where the coal was of a character to require high 
heats for its carbonization, clay retorts were preferable ; that if 
you were working at a heat higher than orange red, a clay retort 
was more durable than an iron one, and was necessarily pre- 
ferable. I found the Scotch engineers, who were making the best 
class of gas, were very doubtful indeed about them. Most of the 
works had part iron aud part clay retorts, they not having arrived 
at any settled conclusion in regard to the matter. In France, 
where they were using Belgian coals, they were working very 
much at the same high heats that they did in London. In Lon- 
don, in the works where the common or Newcastle gas is produced, 
the grade was twelve candles. I found that quantity was the 
great object of the engineer. Therefore, the retort which would 
give him the largest product of gas from his coal was the best for 
him, irrespective of the quality of the gas which he made. 

Q. (by the Chairman). What year was this ? 

A. This was in 1858. After looking very carefully over the 
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whole matter, I found that the results which we obtained from 
our retorts were on the whole more satisfactory than from any 
clay retorts which I saw in Europe ; and for these reasons. It is 
the only retort that I know of in use in any large company's 
works, which carbonizes the coal thoroughly. By that I mean it 
is the only retort which is thoroughly heated up to the mouth, so 
that all the coal that is within the retort is subjected to the same 
heat. This result is arrived at by means of a double lid, which 
forms a non-conductor of the atmosphere, so that the coal which 
lies behind the second lid is subjected to the heat of the retort, 
which is heated directly up to the front The consequence of 
that is that the hydro-carbons which form coal tar in common 
retorts form gases in this retort. Besides this advantage which 
our retort possesses over all other retorts in use, the gas which 
is carbonized, instead of passing directly from the back to the 
front of the retort, and rising through the pipe which ascends to 
the hydraulic main with all the gas generated in the retort before 
it in its way, in this retort, there is a perfect current of gas 
passing all the time into the flues which lie in the bottom, so that 
the circulation is kept up continually-in the retort, and as fast as 
the gas is carbonized, it has an opportunity to pass out, without 
depositing itself in the form of carbon upon the retort. So that 
these retorts form less carbon, and in consequence of that, pre- 
serve their shape and exist longer than any other iron retort. 
The entrance to the flues is a little past the middle of the retort, 
so that the gas is all the time descending through the body of the 
coal into those flues, and passes out into the chamber and up into 
the hydraulic main. 

Then another advantage which the retort possesses, in con- 
sequence of this, is the evenness of temperature throughout; so 
that I think to-day, if the gentlemen will go to our works, they 
will see the number of retorts which we have in use more evenly 
heated than the same number' of retorts that can be found in 
English gas works. They are an even cherry red heat. The 
importance of this will be seen at once to the gas-maker, who 
wauts to know what results he is going to obtain when he charges 
his retorts with coal ; that he is going to get, day after day, 
certain absolute results working with the same heats ; and hence 
he is satisfied with these retorts. There is no other where the 
same certainty of work can be obtained. There are other rea- 
sons which I might give here ; but I think these are sufficient 
to show the superiority of our retorts. 
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Q. How do they compare in economy of result with the old 
iron retorts? 

A. It is very difficult to make an exact calculation, because it 
can only be done by putting the retorts side by side, and con- 
ducting the gas into different receptacles, and all the secondary 
products in the same way, so that you can see what one does 
here and the other does there. We used to estimate, in a rough 
way, that it was from half a dollar to a dollar a day, in each 
retort. 

Q. That is a patented retort ? 

A. Yes, sir. 

Q. It was invented by Mr. Giles ? 

A. Yes, sir. 

Q. And while he was in your service ? 

A. While he was in our service. 

Q. As the result of experiments and observations made there ? 

A. Yes, sir. 

Q. Has the Boston Gas Light Co. the right to use it without 
royalty ? 

A. It has. 

Q. It has been said that the reason the Boston Gas Light Co. 
used it, was because Mr. Giles was interested in the patent, and 
obtained a royalty from the company ? 

A. That statement is entirely untrue. Mr. Giles, in the most 
honorable manner, after the invention was made, tendered to the 
company the use of the retort forever, without royalty. 

Q. (by the Chairman). And charges every other one that uses it? 

A. Certainly, sir. And certainly he should. 

Q. Is there no inducement for you to use it because of the 
profits on the sale to-day to other companies ? 

A. I don't see why that should affect their use of it. The Bos- 
ton Gas Light Co. have no interest in it. 

Q. (by Mr. Jewell). And they gain nothing from it? 

A. No, sir. 

Q. And Mr. Giles gains nothing from its uso by the Boston Gas 
Light Company? 

A. Certainly not. 

Q. This uniformity of result with these retorts is a very valuable 
consideration, is it not? 



. 387 

A. We think it is ; a very valuable one. Say, for instance, you 
have a certain number of retorts, you can say, " Now, I am sure 
that each one of these retorts will produce to this corporation so 
many feet per day." Then you know what you can make per 
day absolutely. But if you have got one retort that is going to 
make 4,000 feet, and another 5,000 feet, and so on, you can't tell 
what your product is to be absolutely ; so you are obliged to fire 
up and keep in use a larger number of retorts, of course at a 
greater expense than you would otherwise require, to provide for 
contingencies. 

Q. What is your opinion of the cost of gas engendered by the 
use of clay retorts in this country ? and how extensively are they 
used as compared with iron ? 

A-. They differ very much. As Col. Roome told us the other 
night, he works the Cape Breton coals and Piptou coals, five hour 
charges, and witlf a high heat. He wants to get 4J feet of gas to 
the pound, I think he said. Well, in order to do that, he must 
work high heats. He said he had melted down iron retorts,which 
I am not surprised at, because any one who has been at his works 
can see that his heats are very nearly white heats. 

Q. Much higher than yours ? 

A. Very much higher than ours. Perhaps I should say, that 
the reason why we work cherry red heats is this : that we have 
found that with the Pictou and Albert in combination, it gives the 
best results. Pictou coal is what is called among gas-makers an 
honest coal, which gives off its gas easily in 3£ hours. It will 
give more gas if worked longer, but not good gas. • It -yields its 
gas in 3£ hours, and consequently in combination with Albert, a 
very volatile coal, which yields its gas easily with cherry red 
heat ; and we got the best results from these two coals. If we 
were to ufce coals requiring higher heats, of course the retorts 
must be heated higher. * 

Q. Perhaps it is as well to ask here why you prefer the Pictou 
coal, for example, to the Cape Breton coals. 

A. One reason I have already stated, namely, that it yields its 
gas readily. It has little sulphur, and is very easily purified. 
Besides that, having little sulphur, it is safe for storage in large 
quantities. We can safely pile upon our wharves any quantity 
which we may require. We take our own risk of spontaneous 
combustion. I think we are the only large company in the 
United States that have not suffered from fire through spontane- 
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ous combustion. The Cape Breton coals, I think some of the 
Pennsylvania coals, and all the Virginia coals, that I have ever 
seen, are liable to spontaneous combustion ; not all precisely to 
the same extent, but all have more or less combinations of sulphur, 
which render them, in my judgment, dangerous for permanent 
storage. The Brooklyn Company suffered a very large loss last 
year, and the Metropolitan also. The Manhattan and New York 
works are always on fire in their piles of coal. I never was in 
New York without seeing a smoky pile of coal either at the Man- 
hattan or the New York works. 

Q. I think it has been said here that you use some Lingan coal. 
That is a Cape Breton coal, is it not ? 

A. Yes, sir. 

Q. Will you state how you use that? 

A. We have tried experiments to see whether we could manage 
one of the Cape Breton coals, this year, and with very satisfactory 
results, because we consumed it as fast as it arrived ; did not al- 
low it to accumulate in large quantities — not over a thousand or 
fifteen hundred tons at a time. 

Q. (by Mr. Curtis). What is the effect of throwing water on 
coal, in case of spontaneous combustion? 

A. The most rapid way, in case of spontaneous combustion, is 
to dig the fire out, and then put it out with water. 

Q. (by Mr. Jewell). As the result of your investigations with 
regard to coals and purifying methods, state whether or not you 
introduced any improvements on your return from Europe. 

A. When in Scotland, in conversation with one of the most 
eminent Scotch engineers, at Glasgow (a gentleman whose name I 
have lost, but I think it was mentioned the other night by Col. 
Roome), after telling him the sort of eoals we used, the grade of gas 
we produced, and how similar it was to the Glasgow gas, he made 
the observation that he had some trouble in controlling his carbonic 
acid, and asked whether I had found the same difficulty ; and I 
told him I had, to some extent ; but still, we did not wish to have 
any. 

He then suggested that he had found an excellent effect from 
putting drj r lime beyond the wet lime purifiers. I thought the 
idea an excellent one, and on my return home, I put up a set of 
dry lime purifiers behind the wet lime tiers, so that the gas should 
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first pass through the wet lime, and then through the dry lime, 
which has given the result of which gentlemen have spoken here. 

Q. Now will you state, in brief, what may be called, perhaps, 
the -strong points of your works? 

A. As I said before, every Gas Company works on its own line, 
so as to save the experience which it accumulates in a series of 
years, by which it is enabled to do things differently from other 
companies, or perhaps better, or perhaps more to its own satisfac- 
tion. Our own experience with regard to our works is, that 
there is no Gas Company where the coal is so thoroughly carbon- 
ized as at the Boston Gas Company ; there is none where the con- 
densation or washing is better, and certainly none where the puri- 
fication is better. 

Q. You have two sets of exhausters, I believe? Won't you 
state their function, and why you have two? 

A. It is merely as a precaution. One exhauster is commonly 
considered sufficient in a work ; but we have put in a second, so 
that, if accident should happen to one, no misfortune should arise 
in the works in consequence of stoppage. 

Q. (by Mr. Curtis). Won't you state what the exhauster is? 

A. It is a machine for taking off the pressure of gas from the 
retort, so that it shall flow onward just as fast as the coal is car- 
bonized. The effect of the pressure of gas upon the retort would 
be to give the gas a slower movement, and cause it to deposit the 
carbon, and so fill up the retort. 

Q. (by Mr. Jewell). Will you describe your method of purifi- 
cation, — whether it is or not very perfect ? 

A. I don't know that I can add any thing to what has been said 
by other gentlemen, who are not directly interested in the results, 
as we are. Our wet lime purifiers are probably the most power- 
ful and most efficient of any in the country. I don't know that 
there are any anywhere, of the same size, that are so efficient. 
In fact, they are entirely sufficient for our purification, with the 
exception of any surplus of carbonic acid which may go through, 
which the wet lime does not reach. The dry lime is intended to 
take up any impurities which may pass the wet lime. 

Q. As a matter of fact, are the results which you get from your 
gas works satisfactory or not as well to the consumers as to the 
Company ? 
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A. Well, how satisfactory they are to the consumers, perhaps I 
am not the best judge. I can only say, that complaints have 
steadily diminished year by year since I have had the tiianage- 
ment of its affairs, with the exception of the great year of com- 
plaint, which was the year of which I have spoken, when we 
were out of Cannel coal. 

Q. As a matter of fact, state whether or not, within a year or 
two past, complaints as to the quality of the gas have substan- 
tially ceased. 

A. There are very few — very few indeed. There are some 
people, of course, who are never satisfied with the gas, and never 
would be satisfied with any quality we could make. 

Q. A large proportion of the complaints made at your office, 
are complaints with regard to fixtures, which you have a set of 
men to provide for? 

A. The Boston Gas Light Company is the only gas company in 
the world which attends to the wants of its consumers. That is, 
in other cities, if any thing does not work well, if the burners, 
for instance, do not work right, or any thing is out of order, the 
consumer sends to the gas-fitter's. The Boston Gas Light Com- 
pany, at the start, considered it the best policy to take care of the 
consumers, and it has had, from that time to the present, a corps 
of men, whose duty it is to attend to all complaints of this char- 
acter. If the gas does not work right in any house, a fitter 
in the employment of the Company is sent to remedy the difficul- 
ty. We have a clerk, who is called the complaint clerk, who 
takes the orders, of all sorts and kinds, that come to the office. 
When a consumer finds that one of the cocks turns hard at his 
house, he sends to the Gas Light Company, and one of our men 
goes down to arrange that ; and if there is any thing out of order 
with the service pipe, or if there is any thing which he don't 
understand, he goes to the office. Of course there are a great 
many complaints where there is no real difficulty, and a little ex- 
planation to the party is all that is necessary. But even that 
class of complaints is diminishing year by year, quarter by quar- 
ter, month by month. 

Q. Have you a night force ? 

A. We have four men, part of whom are there all day and all 
night, the year round, to attend to any thing for which they may 
be called upon. 

Q. No charge is ever made for these alterations of fixtures in 
a house ? 
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A. No charge is made by us except for the gas which we sell. 

Q. Now will you explain the system of distribution by gas- 
holders, and the circumstances which led you to adopt it? 

A. The system of distribution is simply this : There is a large 
gas-holder at the works, into which all the gas that is made is put, 
which acts as a governor of the whole distribution. From that 
•gas-holder, the gas passes into the othet gas-holders scattered 
about the city. The Camden Street gas-holder, the West, in 
Charles Street, the North (which is the governor), and the holder 
in Hull Street, are telescopic gas-holders, with two sections. 
The Federal Street is a telescopic gas-holder with three sections. 
The sections of these gas-holders are arranged at different press- 
ures, with reference to the wants which they are called upon to 
supply, and to the power of the distributing gas-holder at the 
North End to fill th<3m. To explain that: The upper section of 
the Camden Street gas-holder (which is the farthest from the 
works) takes the gas in preference to any other section or gas- 
holder in town ; and so of the top section of each of the holders ; 
they take the gas, of course, in preference to the other sections 
of the holders ; so that, when all the holders are full, — a case 
which has never happened yet, because it has never been necessa- 
ry to fill all the holders, — but at the time consumption begins, the 
North holder has its share of gas, and the other holders have their 
proportionate share of gas, to be delivered to the districts which 
are immediately about them. The theory of perfect distribution 
is perfect circulation. All of our mains are connected together, 
so that in case of the breakage of any large main, the lights in 
the city do not go out, the other holders take up the supply and 
keep the city lighted. The advantages of this isolation are, in 
the first place, Bafety — certainty of supply ; and, secondly, a suf- 
ficient pressure, so that every consumer shall have the gas he 
wants, when he wants it. They are built, as every one knows, 
securely, with houses over them ; most of them with fire-proof 
roofs ; and so connected that, if any accident happens to one 
holder, the other holders will take up the work. To show the 
importance of that, I will mention, that some three or four years 
ago, when the South gas-holder on Washington Street (which no 
longer exists) was in use, by accident one evening, the valves 
were closed, without our knowledge, and without the knowledge 
of anybody at the South End ; but the supply went on from the 
other holders to the South End, in precisely the same manner, so 
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that nobody knew that the South holder had been shut off. With 
regard to the location of gas-holders at the works, there are ob- 
jections which I have never seen answered. There are some 
conveniences, but there are more objections, as it seems to me. 
Of course, there is the convenience of having all the gas-holders 
directly under the eye of the engineer. That is a great advan- 
tage ; but we have secured it practically, by having sets of tele- 
graph wires connected with each of our distant holders, so that 
when Mr. Giles sits in his office at the North End, in the evening, 
he knows precisely the condition of each holder, and whether it 
is doing its work or not. He knows as much about them as he 
could if they were there directly under his eye, and knows the 
quantity of gas in each holder at any moment. 

Q. That is a self-registering telegraph ? 

A. Yes, sir. 

Q. So that in a moment he can tell which sheets of each sec- 
tion are above water ? 

A. Yes, sir. How many thousand feet he has in each holder ; 
knows the stock on hand. Then the danger from accident. Every 
gentleman, I suppose, is more or less familiar with that terrible 
misfortune which occurred at the Nine Elms station of the London 
Company, last summer, where, by a leakage, by the blowing out 
of the gas in the governor in the purifying house, an explosion 
took place, which destroyed, in the first place, one gas-holder con- 
taining a million feet, and in a second — in an almost inapprecia- 
ble portion of time, another gas-holder, containing another million 
feet, which was 500 feet distant. Of course the company was 
left without any ability to supply gas. 

Q. That accident was the direct result of the adoption of the 
" governor " you speak of? 

A. Of thd governor. 

Q. (by the Chairman). And a large number of people were 
killed also? 

A. A large number of people were killed. Those were two 
gas-holders, uncovered, in the open air, and in the works. 

% 

Q. (by Mr. Jewell). Something has been said about covering 
gas-holders. Will you state the importance of having them cov- 
ered? ...... 

A. In this Northern climate, we find a very great advantage 
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from keeping the gas-holder covered, not only as a protection 
from the freezing of the cups and the water in the tank, but also 
with regard to keeping an even temperature ; so that, with a cov- 
• ered gas-holder, the gas is not subjected to the great changes 
which it would be in a simple iron vessel, exposed to the air ; and 
we think we are enabled to deliver a better grade of gas in con- 
sequence. Besides that, they are situated in different parts of 
the town away from the works, and they are kept safe from all 
nuisance by building around them, so that a gas-holder is general- 
ly considered a pretty good neighbor. 

Q. They are no objection, as a matter of fact, to the neighbor- 
hood? 

A. I think not. At the time the Charles Street gas-holder was 
built, or rather, before it was built, I went to the gentlemen who 
lived in the vicinity and said, " Now, we propose to do this thing. 
We propose to build a gas-holder, and we want you to go and see 
what a gas-holder is, for if you remonstrate against the placing of 
one in this part of the town, probably your remonstrance would 
be sufficient to prevent our building it here." A Committee, of 
which Mr. Paul Adams was chairman, went to see the gas-holders, 
aud they came to the conclusion that there was no possible ob- 
jection to our building one there. We did build there, and I 
think the gentleman on my right [Alderman Davies] built some 
of the houses which are directly in front ; and I have been told 
that those houses are now occupied by some of our best citizens 
who are entirely satisfied with the gas-holder as a neighbor, — Dr. 
Holmes, Mr. Derby, James T. Fields, and other gentlemen whose 
names I do not recollect. 

Q. What is the capacity of your gas-holders away from the 
works ? 

A. The Federal Street, say, in round numbers, has a capacity 
of little over 450,000 feet; the Charles Street, a little over 300,- 
000 feet; the Camden Street, 400,000 feet; and the Ferdinand 
Street, now to be built, about the same. 

Q. Will you state what this new one on Ferdinand Street is go- 
ing to cost you, exclusive of land ? 

A. The contracts are not yet signed, and of course I cannot 
say. I am hoping, very much, that bricks will take a different 
condition from what they are in at present, but I am afraid it is 
going to cost over $125,000. 
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Q. (by the Chairman). What would one of the same size have 
cost previous to the war ? 

A. The North gas-holder cost us about $90,000. I presume 
this will cost $150,000. 

Q. What did the Camden Street cost ? 

A. About $125,000 in 1864, exclusive of land. 

Q. (by Mr. Jewell). As a matter of proper administration in 
this climate, and for protection, you think these covers are neces- 
sary? 

A. I think them a very important assistance. In fact, I have 
never seen a gas engineer who has not said he would like to have 
houses over his holders, if he could get them built. 

Q. (by the Chairman). Is there any trouble in having them 
built in New York? 

A. The Manhattan Company in New York have some housed. 

Q. (by Mr. Jewell). Will you state now, what is the effect of 
your gas-holders, situated on the outskirts of the city, with regard 
to equalizing the pressure, and how they produce that effect? 

A. They all work into the heart of the city. They are con- 
nected by a series of large mains. Our first plan of distribution 
was to have a large central holder, which should be the governor, 
in Mason Street. That we undertook to do about the year 1853, 
but were prevented by the people in the neighborhood, who had 
their fears very much excited from an inspection of the condition 
of the South gas-holder. They feared it might be a nuisance and 
opposed us, and of course we were driven away. Then we had 
to go to the outskirts, and dot round the city with gas-holders, 
which should work to the central main in Washington Street, con- 
necting with each other and with the general distribution. 

Q. As a matter of fact, you have a large gas-holder within five 
thousand feet of every consumer in the city? 

A. I believe so. 

Q. So that your means of distribution are equally as good, if not 
better than, those described by Col. Roome, as possessed by the 
Manhattan Company ? 

A. Quite so. 

Q. What is your experience with respect to those gas-holders 
as to their effect on leakage ? 
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A. Well, the testimony, of course, of all gas engineers, as well 
as the results of common sense, would indicate that the higher 
the pressure upon the main, the greater the amount of leakage. 
Our leakage is less than that of the New-York and Philadelphia 
works, judging by what Col. Roome stated the other night his 
own leakage to be, and by what the published reports of the 
Philadelphia works state theirs to be. Our leakage last year 
(1865) was 9^. per cent. That is about the same as the year 
previous, when, I think, it was ten per cent. I use the term 
" leakage " in the sense in which it is commonly used by gas en- 
gineers, as the amount of gas unaccounted for ; gas burned at the 
works, gas lost by condensation, gas stolen, gas consumed by the 
public lights more than is set down to the public light account. 

Q. And you found, last year, that all these items together re- 
sulted in a loss of 9^ per cent ? 

A. Yes, sir. 

Q. Is it not desirable, as a matter of economy on the part of a 
gas company, to have such a system, as shall make as low a grade 
of pressure as possible, consistent with the delivery of an abun- 
dant supply of gas, by reason of the danger of leakage at high 
pressure ? 

A. Precisely. It is the object of a gas company to be able to de- 
liver to every consumer all the gas he wants at any time he wants 
it, whether at the hour of greatest consumption, or at the con- 
sumer's convenience. Of course, if the gas manufacturer delivers 
it at too high a pressure, it is his own loss. He must, then, work 
at as low pressure as he can, consistently with obtaining this re- 
sult ; and the tendency of a gas company, of course is to work at 
the lowest pressure possible, because the amount lost by leakage 
will then be the lowest. In order to prevent that in London, 
where great complaints of an insufficient supply of gas existed, 
a provision of law was made that no gas company should work 
under a pressure of less than one inch, so that everybody should 
have gas enough. 

Q. (by Mr. Curtis). Why did they run it down below one inch 
pressure in London ? 

A. Because their pipes were very leaky. 

Q. (by Mr. Jewell). Will you now state to the Committee, gen- 
erally, the size of your large mains, and how they go from your 
works so as to insure a perfect supply ? 



396 

A. There are direct connections between the works and the 
gas-holders which form the centres of distribution. There is an 
eighteen-inch main, which leads directly from the works to the 
East gas-holder in Federal Street, with twelve-inch mains branch- 
ing off on Washington Street at Summer Street. Then another 
eighteen-inch main goes from the works to Dock Square, there 
connecting with a twelve-inch main leading directly to Camden 
Street. Then another twelve-inch main runs to Charles Street, 
across Charles Street, through Pleasant Street, and connects again 
with that twelve-inch main which goes to Camden Street. Then 
on the east side of the city, a large main passes through Commer- 
cial Street. So that you have large mains in the centre, and large 
mains on the exterior of the city. 

Q. (by Mr. Hyde). In speaking of working gas at a low press- 
ure you said there was less waste. Have you ever made any 
estimate of how much you gain in the sale by working at a high 
pressure? Of course gas burns faster under a high pressure, and 
the company sell more ? 

A. We should not make any gain because the consumer regu- 
lates his own consumption by turning the cock when he finds he 
is burning too much. 

Q. But as a matter of fact, if it is very high, it is more difficult 
to regulate, and more is consumed ? 

A. If it is very high, and the burner remains the same, then 
there is a larger amount burned. But a person instantly sees that 
the pressure is too great. If it is a fish-tail burner, it whistles; 
if a bat-wing it throws a large flame ; if an argand, it streams above 
its chimney, so he at once controls that. It is no advantage to 
the gas company to put on a high pressure, because the consumer 
stops it. 

Q. (by Mr. Jewell). I. suppose Mr. Hyde wants to know, as a 
matter of fact, whether an increase of pressure won't produce on 
an average increase of consumption in a city, and whether that 
would not be desirable for a gas company. 

A. There would be certainly a large increase of consumption 
by the public lights, but that would be waste. Of course, no well 
managed gas company desires any consumer to burn one foot of gas 
more than he requires for his convenience, and of course will adapt 
the pressure under which its gas is delivered to the most eco- 
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nomical result, so far as it can. You must bear this in mind always, 
that the pressure must be such that the consumer shall have all 
he wants and when he wants it. If he wants to light up his whole 
house, he must have enough to light every burner ; of course I 
am unable to say how large a loss it would be to our corporation 
provided we worked at a very high pressure. That we have 
never done, and therefore I am unable to say. But of course it is 
evident that we do not work under high pressures when our whole 
loss of gas unaccounted for is less than ten per cent. 

Q. (by the Chairman). If you desire to burn poor gas, you must 
burn under a higher pressure, musn't you? 

A. No, sir. The greater the specific gravity, the greater press- 
ure it will bear. 

Q. Don't you require a less pressure for a rich gas ? 

A. You can bun* a rich gas under a moderate pressure of 
course ; but you cannot move molasses through mains as fast as 
you can water under the same pressure. One is a heavier sub- 
stance than the other. So it is with gas. Gas of 0.400 will move 
under a lighter pressure than gas of 0.500. 

Q. The question is whether gas conning from a meter under a 
pressure of 2i inches, cannot be economized to the consumer by 
taking ofF that pressure behind the meter. 

A. There is no objection to that. 

Q. Can it not be done better there than by turning the faucet 
near the burner ? 

A. I think myself it is better to turn the meter cock. That we 
always advise. 

Q. (by Mr. Curtis). Suppose you have a higher pressure than 
is necessary, does it not tend to condense the gas as it goes 
through the dry meter, which gas, when it comes out, again ex- 
pands, and which would be in favor of th*e consumer ? 

A. That would be hardly calculable. I could hardly make an 
estimate of that. 

Q. (by Mr. Jewell). What number of miles have you of street 
mains ? 

A. About 85. 

Q. What was your production of gas last year ? 

A. Our production was 373,000,000 cubic feet. 

50 
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Q. About what is the number of your consumers ? 

A. Our present consumers are about 15,500, I should say, in 
round numbers. 

Q. The number of meters set ? 

A. I think the number of meters set on the first of December 
was 15,900. We don't count a meter a consumer, as they do in 
some places. 

Q. (by the Chairman). Do you know how many miles of mains 
there are in Philadelphia ? 

A. I cannot tell from memory. The Reports will tell. 

The Chairman. It is said to be 475. 

Witness. That covers all the environs of Philadelphia too. 

Q. (by Mr. Jewell). What is your maximum consumption? 

A. Our largest consumption has been 1,975,000. That was this 
month. 

Q. Now will you state to the committee what the capacity of 
your works is, as compared with the demand ? 

A. Every gas work, of course, must anticipate the demands that 
may be made upon it. 

It cannot work up and overtake the demand as fast as it comes; 
it must be ahead of it. I should say, as a general rule, that every 
gas work ought to be a year before the demands that are made 
upon it, so that in case of any accident, there may be a reserve 
upon which it can fall back. For instance, if we have a certain 
number of retorts to-day in use, if by any accident to a gas-holder, 
we should require an additional number of retorts, we should have 
them all ready to fire up — as is the case. 

Q. You have gas-holders and street mains enough for a largely 
increased consumption ? 

A. We have. 

Q. And your retorts are about a year in advance ? 

A. Our retorts are more than a year in advance. We -have just 
finished a new retort-house, which we hope will carry us two or 
years in advance — depending of course, upon the condition of the 
city, as it may be left by the progress of business. 

Q. At what price do you sell your gas ? 

A. We sell our gas to the private consumers at $3.25 ; at least, 
we sell gas by meter at $3.25 ; for the public lights, at $2.50. 

Q. How many public lights are there, as near as you recol- 
lect? 
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A. Not quite 2,900. 

Q. These prices you have named include the tax? 
A. Yes. 

Q. That is you pay the tax, and do not charge it to the con- 
sumer in addition to these prices ? 
A. We pay the tax. 

Q. (By the Chairman). Don't you call that quarter of a dollar in 
addition to the cost of the gas ? 

A. It goes into the cost of the gas, certainly. 

Q. Didn't you put on that quarter after the passage of the law ? 

A. We did, when the law was passed, add 25 cents to our bills, 
but we have struck that out, and now simply charge a round sum. 

Q. You deemed that a tax by the General Government ? 

A. We did. 

Q. Last year the tax was 30 cents a thousand ? 

A. Yes, sir. 

Q. (by the Chairman). Was not that tax imposed upon the 
consumers of gas at the request of the Gas Companies of the 
United States? 

A. Not of the Boston Gas Light Co. Mr. Roome stated why 
it took place. It was put on for the purpose of assisting those 
companies which were limited by their charters as to the price at 
which they should sell their gas. Mr. Roome was more largely 
interested than any one else. 

Q. Didn't he represent the Boston Gas Light Co. when he went 
to Washington? 

A. No, sir. We had no connection with him. 

Q. You had no objection to receiving it, of course? 

A. Well, sir, it is a part of the cost of our gas. 

Q. (by Mr. Jewell). There is nothing in your charter to 
limit your price ? 

A. No, sir. 

Q. Therefore whether you were allowed by law to add the tax 
to your bills, or whether you charged an increased price in your 
bills, the result is identical to you ? 

A. Yes, sir. 

Q. Now, will you state to the Committee what your arrange- 
ments are with the city of Boston in regard to the public lights ? 
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A. The arrangement of the city with the Gas Co. is simply 
this: that they are to furnish five cubic feet an hour to each 
burner, for which they receive one cent and a quarter, which is 
the same as $2.50 a thousand. They light, extinguish, and clean 
the lamps, paying therefor to the men employed for that pur- 
pose the sum which the city allows them for the service. The 
lamps are lighted by a card furnished by the City Superintendent 
of Lamps, and the lighters are directed to light such extra hours 
as by reason of overclouding of the moon the streets may be con- 
sidered dangerous for travel by horse or on foot. I think that is 
the reading of the agreement with the city. The result is, that 
the regular number of hours in a year is about 2,700, 1 think, and 
they light 100 or 150 extra hours, according as storms happen or 
the moon is obscured. 

Q. Who fixes the size of the burner ? 

A. The city delivers to us the burners. 

Q. Five feet burners ? 

A. Yes, sir. 

Q. And those burners are put on and kept in order by the men 
you employ ? 

A. Yes, sir. We have nothing to do with furnishing the burn- 
ers. The burners are given to us, and we put them on. 

Q. (by the Chairman). You employ the men, and pay them ? 
A. We pay them what the city pays us. 
Q. They are in your employ ? 

A. In that sense they are. We get no advantage from that. 
We pay them what the city pays us. 

Q. (by Mr. Jewell). Won't you state what improvement this is 
on the old system ? 

A. Under the old system, the public lamps were lighted by the 
watchmen who were employed by the city, and not directly 
responsible to the Gas Co. People over whom the Gas Go. had 
no control were placed to take care of its property. They were 
not responsible to the Gas Co., and in consequence, no system of 
military order could be established in the management of the lamps. 
Every lighter lighted, generally, according as he was directed by 
the city, but it was of no consequence to him whether he lighted 
half an hour early or half an hour late, or whether the lamp 
burned an hour or two hours after daylight, so long as he ren- 
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dered the required number of hours as burned. The result was, 
a large loss to the company. In conference with the Mayor, it 
was Been that the true way was, to put the public lamps in our 
hands, and hold us strictly responsible. That change was made, 
and a time-card furnished to every policeman, with directions, if a 
lighter did not light or extinguish his lamps precisely at the time 
specified by the card, to report him to the Chief of Police, and be 
reported to the Superintendent of Lamps, so that the city had a 
check on them, and under that arrangement, the department has 
been managed to the satisfaction of all parties. 

Q. Under the old system, the neglect of the lighters told 
against the Gas Co. ? 

A. Very much so. If a lighter kept his lamp dirty, or lighted 
at improper hours, the Gas Company got the reputation of not 
doing a thing well which they had no control over. The result 
was, to make the Gas Co. directly responsible for their work, and 
the arrangement has been a satisfactory one. 

Q. By the present method of giving cards to the police, they 
are able to keep watch over the lighters employed by you, and 
see that the lamps are lighted in season, and not extinguished 
before the hour ? 

A. Precisely, sir. 

Q. So that, under the present system, if the police do their 
duty, there can be no loss to the city ? 

A. No, sir. Then, in order that there may be a thorough 
check upon the doings of these lighters, they are required to re- 
port at the office of the Gas Co. every Saturday, any hours of 
extra lighting beyond the card which may have taken place, and 
our Superintendent then requests the City Superintendent to see 
if they are correct, and if they are, then they go upon the record. 

Q. (by the Chairman). Are not the same consequences likely 
to ensue with regard to the city interests that happened before 
with reference to the interests of the Company ; that is, the thing 
be reversed ? 

A. I don't see how the city is harmed, in any particular. The 
city has its agents to see that we do our duty. 

Q. Who are they ? 

A. The Superintendent of Police and the police. The police 
are required to report every neglect on the part of the lighters. 
It sometimes happens that a lamp-lighter meets with an accident, 
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perhaps falling from his ladder, and is unable to go on with his 
work ; and in such cases, a report has been made to the office bj 
the police, and a substitute has been put upon the district, and 
the work goes on regularly. 

Q. Have you any idea that the policemen take any note of this? 

A. No policeman ever came to me to make any report ; but we 
have an Inspector of the Public Lights, and the information must 
come to the office. 

Adjourned to Wednesday, at six o'clock, p.m. 

Wednesday, Dec 19, 1866. 
The Committee met stiortly after six o'clock, and the direct ex- 
amination of Mr. Greenough was resumed. 

Q. (by Mr. Jewell). We were on the subject of the public 
lights when the examination was broken off. Are you able to 
give a statement of the comparative cost of the public lights 
in Philadelphia and in Boston? 

A. In Boston, in the year 1865, there were 2,827 public lamps, 
each of which burned 2,728 hours. There may have been a few 
less or more. These are the figures made up in the Auditor's 
Report. They are not the average, any more than the figures 
given in the Philadelphia Report. The city paid for gas last year 
$98,035.11 — being an average of $34.68 per lamp. For lighting, 
cleaning and extinguishing the lamps, the city paid to the Com- 
pany, who paid it over to the lighters, $15,937.84 — being $5.64 
paid for lighting, cleaning and extinguishing each lamp, — mak- 
ing the amount paid by the city for gas and lighting $113,972.- 
95, or an average of $40.32 per lamp. I may state here, in this 
connection, that the public lights are lighted a very different 
number of hours in various cities. In London, they light 4,304 
hours, their latitude being considerably to the North of ours, and 
their nights longer, necessarily, in winter. In New York, they 
light 3,833£ hours — lighting all night, in the same manner that 
they do in London. We light here by the moon, with such extra 
hours as may be necessary from storms or darkness happening, when 
the moon is in the ascendant. I have here the number of extra 
hours for the last four years. In 1862, we lighted 192 extra 
hours in the whole year, on account of dark nights. In 1863, 
177 hours. In 1864, 80 hours. In 1865, 85 hours. In 1862, 
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each lamp burned 2,926 hours ; in 1863, 2,878 ; in 1864, 2,707 ; 
and in 1865, 2,764 ; — making an average for the four years of 
2,818 hours. I before stated, that the lighting of the lamps 
according to the Auditor's Report, was 2,728. There you will 
notice a discrepancy; but the city's year is from April 30 to 
April 30, while our year is from the first of January to the first 
of January, so that I was obliged to take the figures from the 
Auditor's Report of the number of lamps in use at that time. In 
Philadelphia, by the report which is here before us, I find that 
there were lighted, in the year 1865, 7,405 lamps (p. 53). The 
city paid for the gas, lighting, extinguishing and cleaning, $434,- 
489.03 (p. 18) ; making the sum of $ 58.67 paid by the city of 
Philadelphia to the Trustees of the Gas Works for each lamp. 

Q. (by the Chairman). Lighting all night? 

A. No, sir; 2,1 13J hours, by the table which I have here, 
which is the table of the lighting of the Philadelphia lamps. 
And whether they were lighted that number of hours is very 
doubtful. I have before me a report made to the City Council of 
Philadelphia on Thursday evening last, by a Committee who were 
called upon to investigate the condition of the Gas Works. This 
was published in all the papers of Philadelphia last Friday, I 
believe, or, at least, in all the principal ones, but this paper which 
I happen to have is the Daily News of December 14. In this re- 
port is the following paragraph : — 

" The facts about the street lamps are extraordinary, and show 
that the lamps for several weeks were lit an hour later and put 
out an hour earlier in the darkest nights and the most dangerous 
condition of the streets, in December, 1865, than they ought 
to have been, by reason of a short supply of gas ; and that the 
city was for a long time deprived of the full light she was entitled 
to, mufflers being put upon the burners, which were subsequently 
disposed of as old brass, causing a loss of several thousand dollars." 

So that we perceive from this statement that it is not probable 
that they were lighted even 2,113 hours. And yet, with that 
payment of $58.67 per lamp, you will see, on page 4 t that they 
give, as the loss on their public lighting, $191,650.21. I hardly 
think it is worth while to pursue the analysis of these statements 
in regard to the Philadelphia lamps much further. The farther 
you go, the more extraordinary the statements appear. At any 
rate, we have the fact that they paid $58.67 per lamp. 
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Q. (by Mr. Jewell). For about 600 less hours than we burn, 
they paid about $18 a light more? 

A. $18 a light more ; and any gentleman who has ever been in 
Philadelphia and in Boston can judge by his own eyes as to 
the relative quantity of the gas burned in our lamps and theirs. 
Of course, I have never seen the Philadelphia lamps tested, but I 
think a moderate estimate would give at least 25 per cent more 
per hour in Boston than in Philadelphia. 

Q. The amount burned in New York, I think, is three feet per 
hour? 

A. Three feet. The New York lamps burned last year 3,833£ 
hours each, and in the account which Mr. Roome said was un- 
settled, they have charged $53 per lamp for that service. 

Q. Is there any thing connected with the use of the public 
lamps which will furnish a test of the quality of the Boston gas, 
as compared with the New York and Philadelphia gas ? 

A. I don't know that I can say that the test which I am going 
to mention is an absolute test of the grade of the gas, but it is a 
very extraordinary fact, whether it is to be referred to the grade 
or any thing else. In the year 1859, 1 think (it may have been 
1860), upon a severely cold night which occurred, when the tem- 
perature was far below zero, every public light in New York, 
Philadelphia, Baltimore, and Washington, went out. On that same 
night, with the temperature at a lower point, in Boston there 
were not five public lamps which were put out by the cold. That 
fact was mentioned in the papers of the day, and was a very 
striking one. If it did not indicate that our gas was of a better 
quality, at least it indicated that for some reason or other, the 
Boston gas stood the temperature while others did not. 

Q. (by the Chairman). Was not the reason of that because, by 
reason of the milder climate of those cities, the pipes are not so 
well protected as in Boston ? 

A. The service pipe here may be better protected, but the 
point where the public lights usually freeze is where they issue 
from the ground. 

Q. (by Mr. Jewell). The price of the public lights was $2.50 
per thousand, and out of that you paid 30 cents a thousand to the 
United States? 

A. We did. 
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Q. Making the next proceeds to the Gas Company of the 
gas burned in the public lamps $2.20 a thousand ? 

A. At five feet delivered. We delivered more, but that was 
all we agreed to charge for, five feet; and we only charged 
for five feet. 

Q. Is there any reason why the city of Boston should have gas 
cheaper for the public lamps than private consumers ? 

A. That formerly was a mooted question. It was supposed 
that certain privileges were granted to the Gas Company where- 
by the city could charge to the citizens who used the gas any 
difference in the price made in the city's favor on the public 
lights. Of late years, in the great cities of Europe, the public 
lights are charged at the same price as private consumers. The 
same custom prevails in New York and Philadelphia. I don't 
know how it is in cities further South, but in Philadelphia and 
New York the price is intended to be uniform. 

Q. Are you aware of any city except Boston where the public 
lamps are supplied at a different rate from those of private con- 
sumers ? 

A. Oh, yes ; there are three or four cities still remaining in 
that condition. 

Q. Is that, in your judgment, a just system to the consumers of 
gas? 

A. It is not, because the gas cousumers are required to pay for 
any loss on the difference in price to the city. If any loss is 
made upon the public lights, of course the Gas Company must 
charge it to the private consumer. A Gas Company must live, 
like any other corporation. 

Q. It is a relief to the tax paying citizens, at the expense of the 
general consumers ? 

A. It is. 

Q. Are you at liberty to state the actual cost of your gas to the 
Company — the details of the cost of your gas? 

A. I am not. I hardly think that question should be put to me, 
because that is a matter which does not belong to me. The 
question of the cost of the gas is a question for the stockholders 
of the Boston Gas Light Company, and not for me. So far as I 
am concerned, it is a matter of trust to me, which I should not 
communicate to a stockholder or anybody else ; it is a part of the 
business which I carry on. 

However, with regard to that matter, I am perfectly free to 
si 
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state certain points, which will perhaps give sufficient information 
to the city upon the subject. I can show you a little what our 
general results have been. In the autumn of 1864, we for the 
first time failed to earn a dividend. The same thing continued for 
the first six months of 1865 — we did not earn a dividend. In the 
year 1865, gold fell, and for the last six months of 1865 and the 
first six months of 1666, we were enabled to earn dividends. 
While we were considering whether we should not be warranted 
in reducing our price for gas, the Government put a duty of $1.25 
per ton upon coals, which had hitherto been free ; so that, as we 
were unable to know what our gas would cost, we could not, of 
course, make any change in our price. We are in a very peculiar 
position — that of a manufacturing corporation which is obliged 
to fix the price of its commodity before it knows what that com- 
modity will cost. I know of no other manufacturing corporation 
which labors under the same difficulty. We are obliged to fix 
the price at which we will sell our gas, before we know what the 
material is going to cost us. Of course, gentlemen understand 
that we begin to lay in our coals for the year in June, and get 
through in December, so that our coals are laid in during the last 
six months of the year. Our labor, however, extends through the 
whole year, and with the shifting price of gold, we have no means 
of knowing, absolutely, until our accounts are made up, what our 
gas is to cost. We do not know, for the year 1866, and we shall 
not know, until our accounts are made up, which will be in March, 
whether we have made or lost in the preceding six months. 

Q. While we are upon this subject, will you state what has 
been the net coat of coals this year, as compared with 1865 ? 

A. That I cannot answer, because our coal contracts are not 
settled, and will not be settled, probably, for thirty days yet. I 
can give the original price, and can give you the duty, of course. 

Q. State, then, as far as you can, those details. 

A. We were enabled to purchase this year, of the Pictou Co., 
by making a large purchase, our coals at 25 cts. a ton, in gold, less 
than the previous year ; so that, instead of paying 2.50 in gold, 
we pay $2.25 in gold. Then we add the duty of $1.25, in gold ; 
making $3.50 per ton as the cost of our coal, in gold, instead of 
$3.75, as it would have been if the General Mining Association 
had made no concession. 

Q. So that your Pictou coal costs you a dollar more a ton in 
gold this year than last year ? 
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A. Yes, sir. 

Q. (by the Chairman). How much in currency ? 

A. They have not been paid for yet. The terms of the Com- 
pany are 90 days, and we remit from time to time such sums as 
may be necessary. 

Q. You make up the cost in currency ? 

A, We make up the cost in currency when the account is 
settled. Then we can average all our payments in gold. 

Q. (by Mr. Jewell). Your cost in currency will depend upon 
the price of gold ? 

A. It will depend upon the average, when we get to the end. 
When we make our last payment, then we shall have the average 
gold price ; and the lower gold shall fall (and I hope it will con- 
tinue to fall), the better it will be for all parties. With Albert 
coal there has been no difference in price, except that we have 
had this duty to pay, which we did not have last year. 

Q. Then the Albert coal has cost you $1.25 in gold more per 
ton than last year ? 

A. Yes, sir. 

Q. If you are unable to give us the details of the cost, will you 
give us the average of your sales of gas during this past year ? 

A. There is no objection to that. Selling by meter at $3.25, 
and to the public lights at $2.50, with say 9^ per cent lost by 
leakage, we average $2.84 per thousand feet as the amount re- 
ceived for the gas which we sold. 

Q. Does that take into consideration the deduction you make 
to a certain class of private consumers ? 

A. It does not. 

Q. Won't you describe what that is ? 

A. We make a deduction of five per cent upon the city bills, 
and we make a deduction to customers burning a thousand dollars 
a year, and paying their bills promptly, as the city does, in the 
early part of each month. The amount of this I must not state 
from memory, but it makes quite an item. That is not deducted, 
neither is the loss by bad debts deducted. 

Q. But, assuming that you got $3.25 for every thing sold by 
meter, and $2.50 for the public lamps, the average receipt is $2.84? 

A. Yes, sir ; $2.84 per thousand, which we receive for the gas 
we make. 
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Q. Does this amount of $2.84 include all the taxes you have to 

pay? 

A. Yes, sir. 

Q. Out of that you have to pay your taxes ? 

A. Yes, sir. 

Q. What was the amount of your City, State, and United-States 
tax per thousand ? 

A. They amounted last year to 33 cents and a fraction per 
thousand feet. 

Q. So that your net receipts, independent of your five per cent 
deduction to certain consumers, and of your losses by bad debts 
was between $2.50 and $2.51 per thousand? 

A. It was. 

Q. (by Mr. Hyde). What per cent of bad debts do you find ? 

A. I have never calculated the percentage in a series of years. 
Of course, we suffer with the community. When the community 
is suffering from " hard times," as the phrase is, of course we lose 
more than in prosperous years. In New York, the system is to 
take deposits from consumers, or from a very large part of the 
consumers, so as to prevent this loss of bad debts ; but we deal 
with a very different population from what they do. There is 
a very large number of transient people who come and go from 
New York ; but we have never felt that with a population so 
permanent as ours, it was advisable to require deposits. We 
prefer to take the risk. Sometimes the bad debts amount to one 
and a half or two per cent on our sales. 

Q. (by Mr. Jewell). You do require deposits in some instances? 

A. To a small extent. In cases where parties are tenants at 
will, where their landlords will not trust them with a lease, we 
don't feel that we ought be called upon to trust them for their gas, 
and we take from such parties a deposit. 

Q. What is the gross amount ? 

A. It never amounted to more than a thousand or two thousand 
dollars a year. 

Q. Do you know how much it amounts to in New York ? 

A. That I don't know. The last time I was told, it amounted to 
$400,000. 

Q. That they allow interest on, so as to make it just ? 

A. That they allow interest on. 

Q. Now, have you any doubt, as a matter of fact, that you make 

loss on the public lamps ? 
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A. I have do doubt of it. 

Q. (by Mr. Hills). Was not the failure to make dividends in 
the year you have named owing to extensive additions to the 
works ? 

A. No, sir ; that had nothing to do with it. 

Q. (by Mr. Jewell). The dividend was made as usual ? 
A. Yes, sir ; but it was not earned. 

Q. (by Mr. Hills). In case you build a large gas-holder, what 
account does that go into? Does not that go into the yearly - 
account ? 

A. No, sir. 

Q. (by the Chairman). Do you add the United States tax, in 
fixing the cost of your gas at $2.84? 

A. That is not the cost of the gas. That is what we receive 
for all the gas sold. 

Q. You do not give the cost of it, then? 

A. No, sir. 

Mr. Curtis. We do not give the cost, but we have said that 
selling at $2.20 to the city, we lose, and that the average amount 
we receive is $2.51, and we make a profit. That we think is 
sufficient data for the Committee to judge from. 

Q. (by the Chairman). You have not given the actual cost of 
the gas ? 

A. I have no right to give it. 

Q. You have it recorded upon the books of the Company ? 

A. There is no record upon the books of the Company of the 
cost of gas. 

Q. You appear here as the representative of the Company ? 

A. Certainly I do. 

Q. They sent you here for that purpose ? 

A. I don't know as I was sent here. I came here in order that 
they should not suffer any harm. Nobody asked me to come here. 

Q. (by Mr. Jewell). What is the capital stock of the Gas Com- 
pany ? 
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A. $1,250,000. 

Q. Will you state how that amount represents the cost and 
value of your works ? 

A. The amount of $1,250,000 is the amount of capital which 
has been paid in. It neither represents the value nor the cost 
of our works. Our land stands upon our books at the price which 
we paid for it. It does not represent the profits of the thirty 
years' business, since 1836, over and above the dividends that 
have been made. 

Q. The small margins of earnings above the dividends, what- 
ever they have been, have been used in increasing the plant, and 
are not represented in the capital stock ? 

A. No, sir ; the profits have never been capitalized. 

Q. And all these residuums have been used to increase the 
plant, and are not represented in the capital stock, and no divi- 
dend is paid on them ? 

A. No, sir. 

Q. They increase the value of the machine which you use, to 
earn your profits, and yet the public is not taxed in the way of 
dividends to pay the interest upon it ? 

A. That is correctly stated. 

Q. Will you give the valuation of your works by the city? 

A. I hold in my hand the list which was handed me by the 
Assessors of the valuation of our property. The real estate and 
machinery belonging to the Gas Company are valued at $2,047,100, 
upon which we are taxed for the present year, 1866, $26,6.12.30. 

Q. Have you any surplus in the form of money ? 

A. We have not. 

Q. Does the Company owe any debts at this moment? 

A. Yes, sir. I should say, in round numbers, $200,000. 

Q. Then your Company is making use of property valued at 
two millions of dollars, on which to earn a ten per cent dividend 
on your nominal capital ? 

A. By the statement we are so doing. 

Q. Can you tell what have been the dividends since you became 
connected with the Company ? 

A. Ten per cent regularly. 

Q. Payable quarterly ? 

A. Payable quarterly. 

Q. Has there ever been an extra dividend ? 

A. Never since I have been manager of the Company. I find, 
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on looking over the records, that they paid 11 per cent one year; 
somewhere about 1841, or '42. 

Q. Has there ever been any stock dividend ? 

A. Not since I have been connected with the Company. Years 
before, I believe they called in an amount of stock, on which an 
allowance was made for profits, but I found, after I came to be 
the manager of the Company, that no allowance should have been 
made, and that amount had to be replaced in cash from the 
earnings of the Company. 

Q. State whether the quality of your gas has, during your 
whole time been uniform ; — that is, whether it is the policy of 
the Company, to make a uniform quality ? 

A. We have endeavored to make a uniform quality of gas, so 
that people who burn gas should know what to do ; that they 
might rely upon having, not only as good an article, but an im- 
proving article. We have endeavored to make our gas just as 
carefully to-day as if we were making it for the first time ; taking 
just as much pains to have our whole manufacture complete and 
perfect as if we were making it for the first time to-day. 

Q. Will you state the prices at which gas has been sold at 
various times during the history of the company ? 

A. The price in 1841 was $5.00. It was reduced on the 1st 
of January, '44, to $4.00 ; on the 1st of January, '47, to $3.50 ; 
on the 1st of January, '51, to $3.00 ; on the 1st of October, '52, 
to $2.50 ; on the 1st of April, 1860, to $2.25. It was then raised, 
on the 1st of January, 1864, to $2.50; on the 1st of July, 1864, 
to $2.75 ; on the 1st of October, '64, to $3.00 ; on the 1st of Jan- 
uary, '65, to $3.25. 

Q. Then you went through the first three years of the Rebel- 
lion without any increase of price? 

A. Yes. We hoped to be able to go through, but we found 
that the values of all commodities had changed, so that it was 
impossible. 

Q. And yet, with all the increase of prices you had made, you 
were not able to earn dividends in the latter half of 1864 ? 

A. The latter half of '64, and the first six months of '65. 

Q. (by the Chairman). But you say you have made ten per 
cent dividends every year? 
A. Yes, sir. 
Q. Why didn't you earn it at that time ? 
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A. Because the amount of our receipts didn't come up to the 
amount of our expenses. That is the reason why we didn't earn 
it. 

Q. What was the character of your expenses ? 

A. The ordinary expenses of gas-making : nothing extraordi- 
nary.' 

Q. No collateral circumstances about it? 

A. Nothing at all, merely the increase in the cost of coal, labor, 
and every thing we had to do with. 

Q. (by Mr. Jewell). Your Company supply meters without 
charge ? 

A. We do so. 

Q. And I think you make no charge for service pipe ? 

A. That never has been our custom. 

Q. At a certain period in the history of the Company, they did 
charge for meters ? 

A. So I have been told. It is not within my knowledge. It 
was before my connection with the Company. 

Q. About 1843 or '45, wasn't it? 

A. Yes, early in the forties. 

Q. Do you know any other company that supplies service pipes 
without charge ? 

A. I don't remember any at this moment ; and it is not usual ; 
it is not the custom. 

Q. Do the companies usually supply meters without charge ? 

A. The custom is different in different cities. Mr. Roome 
stated the other night that they charged meter rent. I think it 
is an American custom rather than an English custom, not to 
charge meter rent. It is expressly provided, as gentlemen will 
see by reference to the Metropolitan Gas Bill, that an arrange- 
ment is made for all the companies to charge meter rent in 
that. 

Q. Will you state what the policy of the Boston Gas Light Co. 
has been with regard to the prices of gas and dividends, since 
you have known it ? 

A. From the time that I became connected with the Company, 
in 1852, down to the present time, the policy has been uniform. 
We have felt it to be the permanent interest of the Company not 
to make large profits. We have felt, that so long as we solely 
supplied the city with gas, if we had rights, we also had duties 
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to perform to the community ; that we were bound to give them 
a good article of manufacture, and sell it at a fair price ; and 
when our profits would enable us to see our way clear to make 
a reduction, if the condition of affairs appeared to be permanent, 
to make that reduction; and you will find that we went on 
reducing from year to year, without any public appliances, the 
price of our gas. It is our policy to continue the same treat- 
ment of our consumers ; and the moment we can see our way to 
a diminution in price, we shall make that reduction. 

Q. Has there ever been an instance where the quality of your 
gas has been changed simultaneously with the change of price ? 

A. Never. 

Q. What is there in the manufacture or consumption of gas 
which makes it rather for the interest of the Company to reduce 
the price? 

A. A reduction in price is usually succeeded by a large increase 
of consumption. Upon the year that we made our reduction 
from $3.00 to $2.50, our receipts were larger at $2.50 than they 
had been the year before at $3.00. 

Q. And of course the consumption very much larger ? 

A. The consumption increased. We had, that year, the largest 
increase we have ever had, — 33£ per cent. Upon a reduction 
of 20 per cent in the price, we increased 33£ per cent in con- 
sumption. 

Q. And that of itself is an element to be taken into considera- 
tion? 

A. That is an important element. 

Q. And the fact of the decrease makes complaints less and less ? 

A. Certainly ; it makes fewer complaints as to the size of the 
bills. 

Q. I think you stated in one of your answers, that the question 
of a reduction came up in your mind some time in the year 1866, 
when you found you were earning a dividend ? 

A. Yes, sir, in the early part of 1866. 

Q. And that a reduction was prevented by the fact of this duty 
being put upon coal? 

A. Yes, sir. There are two taxes which may be, necessarily or 
unnecessarily, levied upon a Gas Company in New England. I say 
New England, because the two apply more particularly to New 
England than the whole country. One of them applies to the 
whole country ; the two together apply to New England. This 

52 • 
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is the only country in the world in which gas is taxed. In France, 
England, and even in the despotic governments of Europe, gas is 
not taxed. Then again, there is no reason in the world why coal 
should not be free. Coal is a matter which comes home to every 
man ; it warms bis house, and lights his house. Cheap coal 
makes cheap steam, and cheap iron, which are the foundations 
of the material prosperity of a country. We now pay a duty of 
$1,25 per ton, in gold, to the Government, upon Provincial coals. 
The object of that duty, I may say, so far as I understand it, is 
not revenue to the Government, but that one or two States in the 
Union shall be enabled to convey their coals to tide-water, so as 
possibly to sell them to New England. In other words, to compel 
New England to buy coals that are mined the other side of the 
Alleghanies. In that respect, the policy has failed. New England 
does not buy the coals it was intended she should be compelled 
to buy. Those two items together make, upon a production such 
as ours, about 50 cts. a thousand, which is added to the cost of 
our gas. We hope to see that shortly removed. It depends, 
however, upon conditions which are beyond our control, of course. 

Q. And the hope of a reduction in price to the extent of 50 cts. 
a thousand, depends upon the settlement of these two questions ? 

A. And the fall of gold. The fall of gold, carrying with it the 
fall of provisions, and all the necessities of the working-man ; and 
with that, of course, the price of labor will fall. 

Q. How does the price of labor and materials in 1866 compare 
with 1865? 

A. I should say they were higher in general than in 1865. 
Some sorts of labor are no higher^ other sorts are a good deal 
higher. Skilled labor is a good deal higher than in 1865 ; build- 
ing materials are higher than in 1865; iron is higher; all the 
materials which enter into the cost of gas and the manipulation of 



Q. (by the Chairman). Is yard labor any higher this year than 
last? 

A. Yard labor is about the same. I mentioned that skilled 
labor was higher, but not the other sort. Common laborers are 
higher. We are paying more for street labor than in 1865, — for 
the men who dig up the streets. 

Q. The city pays for that, I believe? 

A. I beg your pardon ; the Gas Company pays for it. 
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Q. I mean, for the lamp service ? 

A. Precisely. The city pays for what work it has done for 
itself. 

Q. (by Mr. Hills). You say that the cost of extending the 
works is not paid from the profits of the company ? 

A. That depends upon the character of the extension. The 
large gas-holder which we are now about to build, we shall borrow 
the money for, which will be capitalized at a convenient time. 
With the present manner in which we are carrying on our business, 
uncertain whether we shall make both ends meet at the end of 
the year, it is better for us to borrow money at five or six per 
cent, than to capitalize it at ten per cent ; so that, in general, we 
prefer rather to borrow outside than to borrow of our stockhold- 
ers at ten per cent. 

Q. (by Mr. Jewell). Your system has been to pay ten per cent 
dividends to your stockholders ? 

A. It has. 

Q. And if you raise the money by increasing your capital, you 
havo got to pay ten per cent, unless you change your dividends, 
which, under the circumstances, you think you ought not to do ? 

A. Precisely. 

Q. And so you are able to save four per cent by borrowing the 
money ? 

A. In this case, we hope to. 

Q. (by Mr. Hills). Was that the case with the other gas-holders 
you have built ? 

A. The last stock we called in, I think, was in 1864, and that 
was - called in with reference to the Camden Street holder, and 
some other improvements that we had then in progress. 

Q. (by the Chairman). Then, in order to save five per cent to 
the company, you put a tax often per cent upon the citizens? 

A. No, sir ; the citizens save the five per cent as well as the 
company. If we are not obliged to earn five per cent more, it 
does not come out of the citizens. 

Q. You must charge the citizens ten per cent in order to get 
the profits to enable you to pay your dividends ? 

A. When we capitalize, we charge the citizens ten per cent. 
We don't divide ten per cent upon that borrowed money. Sup- 
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pose, for instance, our capital is a million, and the question comes 
up as to whether we shall borrow $200,000 or capitalize it. If we 
capitalize it, then we have got to pay $20,000 to onr stockholders 
on money borrowed from them, which we have got to earn to pay 
them ; but if we borrow it at five per cent, we have got $10,000 
to earn, and consequently there are $10,000 saved to the gas con- 
sumers. 

Q. How much do you have as a permanent loan? 

A. We don't have any all the time, because when we call in 
money, we pay off the loans. 

Q. How long do you allow it to run ? 

A. That depends upon circumstance*. If we can borrow from 
a savings bank on two years at five per cent, we do so, in prefer- 
ence to borrowing from a bank for four or five months. We pur- 
sue the same course as a merchant would in his business. 

Q. (by Mr. Hyde). You must either capitalize it, or pay it out 
of the earnings of the Company ? 

A. Precisely. We don't capitalize our profits. We never pro- 
posed to capitalize our profits. 

Q. Suppose this new gas-holder costs $150,000. Now you 
either capitalize that by issuing stock, or by calling in stock and 
paying for it. 

A. We might capitalize any profits which we had on hand. 
Capitalizing is a phrase intended to express your putting into the 
form of stock any reserve of profit which you may have on hand. 

Q. (by the Chairman). You increased your capital a million of 
dollars a year ago ? 

A. Oh, no. We were permitted to issue a million of dollars for 
our capital stock. In order then to cover our possible require- 
ments for the future, we asked for leave to issue another million 
of stock from time to time, as it might be required, and of that 
additional million we have issued $250,000. 

Q. You have issued that to the stockholders ? 

A. Yes, sir : but they have paid in precisely the par of the 
stock — what we have asked them to do. 

Q. And all over goes t j pay these debts ? 

A. Yes, sir. We have got to do one of two things ; and sub- 
santially we arrive at the same practical result in either way. 
Suppose we issue $200,000 of stock and put it up at auction. 
That sells for whatever price you please. Then the money ab^ve 
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par for which that stock Bold belongs to the corporation. In Eng- 
land, when such a sale of stock has taken place, that has been 
added to the plant, without interest. That is, the company has 
had it without interest, or it has been paid to the stockholders. 
It is just as broad as it is long. You give that money to the 
stockholders of the company, and they either take it themselves 
or add it to the plant. If added to the plant, it is given to the 
company without interest. 

Q. (by Mr. Hyde). Suppose you borrow $150,000 on a tem- 
porary loan. Now, you have either got to remain in debt all the 
time, or pay it off out of the surplus earnings of the company, or 
let stock be issued to pay it. 

A. Precisely; it must be either one of those three things. The 
debt must be paid in some way, either from the profits, or by the 
stockholders paying in the cost of the buildings. Our policy has 
been, for all these great improvements, to call in the money for 
them paid in at the time by the stockholders, and make new 
Btock. 

Q. Then why take a temporary loan at all ? 

A. Because upon new stock we are obliged to pay ten per 
cent. 

Q. (by Mr. Jewell). As a matter of fact, the stockholders are 
desirous that these improvements should not be paid for out of 
the profits, but that new stock should be issued, are they not ? 

A. That has been the policy. 

Q. Has it not been the uniform desire of the stockholders to 
have the stock increased, so that they might get stock on which 
they would receive ten per cent continually ? 

A. The pressure of the stockholders is to have more stock, of 
course. 

Q. Whereas, the policy of the Directors has been to keep the 
plant as low as possible, for ease of management, and to satisfy 
the community? 

A. Yes, sir. 

Q. (by Mr. Hyde). If the Gas Company increases its capital 
to three millions, it is a great deal cheaper for the consumer to 
pay the interest on the stock issued, than to have the improve- 
ments paid for out of the earnings ? 

A. No, sir ; the customer has only to pay the interest on the 
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smaller amount of stock. If we have a property that is worth 
three millions of dollars, and it stands at only one million on our 
books, and we pay dividends to our stockholders on only one 
million, you do not have to pay the interest on the two millions 
which we have not capitalized. 

Q. Put it in this form : The Gas Company, say, has a million 
dollars of capital, on which you pay the stockholders ten per 
cent, and charge nothing over to the consumer. That is, you 
charge the consumer for interest, and charge ten per cent on the 
stock. You charge him not only on the principal, but you charge 
him enough to add to your capital two millions. In other words, 
yon make him pay the interest on the capital, and then you make 
him furnish the capital. 

A. No, sir. 

Q. You make him pay the interest on the original capital, and 
then supply the interest on the increased capital. 

A. No ; if we earn two millions, we don't ask him to pay the 
interest on that. 

Q. He pays the principal, if he does not pay the interest. A 
particular consumer has not paid it, but, as I understand you, it 
is spread over a series of years. Supposing the consumer has 
furnished that amount of profits to the Gas Company, by which 
they are enabled to have works costing three millions stand them 
in only one million, then who has got the advantage of the 
profits ? 

A. The consumer in the one case has got them, because the 
annual stipend on the cost of the gas is only charged upon one 
million ; and in the other, the Company has got it, because it is 
added to their property. 

Q. Supposing, for example, a stockholder commences with one 
share, and out of the earnings two shares have been added, so 
that the stockholder has three shares for his one share. Now, if 
you sell out and divide, your profits have trebled the stock out of 
the consumer. 

A. That is all true. I admit that. 

Q. (by Mr. Jewell). As a matter of fact, has the Boston Gas 
Light Company ever done any thing of the sort ? 
A. Never. 

Q. (by Mr. Hyde). Is the Boston Gas Light Company over- 
taxed? 
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A. I should think not. 

Q. Where has the increase come from ? 

A. The increase comes, to a large extent, from the rise in the 
value' of our real estate since we bought it. That is the princi- 
pal increase. A portion of it, as I stated before, from the accumu- 
lated profits of thirty years, which we have not capitalized, but 
which we have a perfect right to capitalize. 

Q. They have been expended in the extension of the works ? 

A. They are represented in bricks and mortar, or in the de- 
preciation of property. 

Q. (by Mr. Jewell). The amount of savings, during the thirty 
years, has been a very moderate sum, compared with the increase 
by the rise in the value of property ? 

A. It has. 

Q. (by Mr. Hyde). What is the class of property you allude 
to? 

A. Land. 

Q. Where located ? 

A. At the North End, South End, East and West End. 

Q. Other than where you have gas-holders ? 

A. Nowhere else. The land upon which our various structures 
stand, and land in the vicinity that belongs to us. 

Q. What has been the increase of value ? 

A. We began to buy in 1828 at the North End, at 37J cents 
per foot. 

Q. What part of the North End ? 

A. In Hull Street. The last purchase of land which we made, 
on Prince Street, cost $2.30, in about the same relative position as 
the land which, in 1828, we paid 37£ cents a foot for. 

Q. (by Mr. Jewell). It has been said at some time during this 
hearing, that this Company has not exchanged its old meters as it 
ought to have done under the law. Will you state what is the 
fact on that subject ? 

A. It was said, by the Chairman, I think, in some proceedings 
which I have read, that there were 25,000 meters of the Boston 
Gas Light Company, more or less, and that only a very small por- 
tion had been exchanged and inspected. I find this statement by 
the Chairman, at the opening of this hearing last spring, — "There 
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are in the city of Boston 20,000 houses, and it is fair to state that 
there are , 15 or 20,000 meters in Boston to-day, that never have 
passed inspection." And in another place it is said — " It is not 
an object for the Boston Gas Company to change 25,000 meters 
to-day, especially if they do not measure against them ; but you 
take those 25,000 meters and examine them closely, and you will 
find the same defects that are found in Scotland." The whole 
number of meters in use on the first of October, 1866, was 15,478 : 
the whole number in use on the first of October, 1861, was 
1 2,903 ; this gives a total of new meters set since that time, for 
new consumers, of 2,575. But the whole number of inspected 
meters set from October, 1861, to October, 1866, was 11,072 ; so 
that, deducting from that number the 2,575 which were set for 
new consumers, we find 8,497 which have been called in, inspect- 
ed, and reset. 

Q. How many would that leave which have not been called in ? 

A. That would leave, not called in, about 4,500. It shows that 
we have called in at the rate of about 1,700 a year. 

The Chaibman. What I stated was, that but very few of the 
meters that had been set previous to the enactment of the law 
had been inspected by the State Inspector. The point that I was 
making was, that if we had a City Inspector, the city would put 
upon him the duty of inspecting every single meter in use in 
Boston after he was appointed. The State Inspector does not 
feel it obligatory on him to inspect any meter that was not set 
previous to the passage of the law ; and hence it was I reasoned 
that the city should have its own Inspector to go through the city 
and put his seal upon every meter. The law does not impose 
this duty upon the Inspector, any further than this : If I go to 
him with a complaint about my meter, it is taken to his office for 
inspection, and if found to measure against me, the Gas Company 
have to furnish a new meter ; but if found to measure correctly, 
I have to pay all expenses. 

Witness. The words you used are these : " Now, there are 
in the city of Boston 20,000 houses, and it is fair to state that 
there are 15 or 20,000 meters in Boston to-day that never have 
passed inspection." 

The Chairman. Never have passed the State inspection ? 

Witness. I have given you the facts. You say there are 
15,000 or 20,000 meters that have not passed inspection. You 
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mean by that State inspection ; and here are the figures to show 
that that statement is not correct. 

Q. (by the Chairman). How many meters have you ever 
known to have been inspected that were in use previous to the 
enactment of that law ? 

A. Here are 8,497 meters which were in use previous to the 
passage of the law which have been inspected. 

Q. They have been taken frtfm the houses and inspected since 
the passage of that law ? 

A. Yes, sir. 

Q. And that by the request of the consumers ? 

A. No, sir. 

Q. When was that inspection made ? 

A. At different times according to our convenience. We called 
them in and had them inspected as fast as we could, and we shall 
go on until they are all inspected. 

Q. And those were meters which your agent who went round 
from house to house found defective ? 

A. No, sir. There are various ways in which meters are called 
in. You may desire to have your meter inspected and reset. 
According to the law, no meter is to be reset until it is inspected. 
Of course, every termination of the tenancy of a person ends his 
account with the meter, and we cannot begin with a new tenant 
without having that meter inspected, and so it is called in for in- 
spection. 

Q. That was done for you own convenience ? 

A. No, sir. I beg to say, that the law has made the Gas Com- 
pany no more correct than before. If any thing the inspection of 
the Gas Company was more minute before the passage of the law 
than now. Now, we have got a standard outside of ourselves, to 
which we can appeal. Before, we had to be our own standard. 
Exceeding care was therefore required; every thing must be 
right ; so that we took the utmost pains to see that every meter 
was inspected before it went out, and every meter was also 
inspected by the manufacturer, and warranted to be of the accu- 
racy required by us, within one per cent. We did not confine 
ourselves to two per cent ; we required the manufacturer to fur- 
nish meters within one per cent; and all those meters were 
inspected and warranted by the maker before they were set, so 
that we had a double inspection. 

63 
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Q. What I meant to be understood as saying in this matter is 
this : that there was nothing obligatory upon you to take a meter 
from a house and have it inspected. 

A. Nothing but the desire to have things right. 

Q. When the State Inspector came in, the meters went to him ? 

A. Yes, sir. 

Q. The point is, how many of these meters have been brought 
to the State Inspector since the enactment of the law ? 

A. There is the number, — 8,497. 

Q. Brought by the citizens? 

A. No, sir, they have not been brought by the citizens. 

Q. How many did you inspect at the request of consumers 
during that time ?« 

A. No more than the general average. We went on as before, 
desiring to be strictly accurate. I suppose the whole number 
inspected at the request of consumers has not been more than a 
dozen or fourteen a year since the law passed. 

Q. (By Mr. Jewell). And all the rest have been called in, in 
accordance with your own policy ? 

A. In accordance with our desire to have every thing pass 
under the inspection of the State Inspector; and the remainder 
will be called in as rapidly as possible. 

Q. Will you state what is your knowledge in regard to the ac- 
curacy of the dry meter, and how generally that is used as the 
standard for measuring gas ? 

A. One of the earliest objects which attracted my attention 
after I became manager of a Gas Company were the meters in 
use. I found that it was a point of the utmost consequence that 
a Gas Company should have the best meter it could obtain, be- 
cause it was obvious that if the gas was accurately measured to 
the consumer, it was no more than an act of justice on the part of 
the corporation. After obtaining the best information I could, I 
sent to England, in 1852, and imported a number of the Glover 
dry meters, which after careful trial were put into use ; and from 
that time up to the present, our experience has been such with 
regard to the dry meters that they have pretty nearly supplanted 
all the wet meters which we previously had in use. 

Q, How is it in other cities ? 

A. That is the case all the world over, — the dry meter is sup- 
planting the wet meter. There is a passage here (in the report 
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of the hearing last spring) to which I wish to call the attention of 
the Committees. There seems to have been a meeting of the 
Scotch Association of Gas Managers in Edinburgh, a report of 
which was published in the Gas Light Journal, from which the 
Chairman read an extract, omitting, however, an important pas- 
sage. 'The report says, " Mr. Whimster of Perth bore a similar 
testimony. He accounted for dry meters — which were used in 
shops, offices, ware-houses, <fec, and standing idle during part of 
the summer — not working so well as those kept constantly in use, 
from the fact that dirt and tarry matters deposited on the rubbing 
services of the valve, from the want of gas passing and thereby 
keeping it moist, get hardened ; and, on the meter being again set 
to work, the valve was consequently prevented from fitting so 
closely to its seat as was required for correct measurement — a 
thin sheet of gas being allowed to pass without being measured. 19 
That essential fact Mr. Nash left out, and then goes on and quotes 
the balance of the sentence. 

The Chairman. I wish you would read the whole of it. 

Witness. The whole of it is pretty long, but it closes as you 
read : " He also found that the material of which the measuring 
chambers were made got hard, and starting did not distend so 
freely as when they left the maker, and consequently registered 
quick. He had tested several dry meters which had been at work 
for some time and found them from 25 to 30 per cent slow and as 
much fast." 

Q. (by the Chairman). Then they measure as often against the 
consumers as against the Gas Light Co. ? 

A. Yes ; but the important fact is not stated, whether it was a 
two or three diaphragm dry meter. They use the three diaphragm, 
and here we use the two. 

The Chairman. That quotation I took from "The Scientific 
American " just as it was printed. 

Mr. Jewell. You did not take it from "The American Gas 
Light Journal"? 

The Chairman. No, sir. 

Mr. Jewell. Then they garbled it. 

Witness. At a recent convention in London, which was ad- 
dressed by Mr. George Glover, he gave ten different reasons for 
the preference of the dry meter over the wet. I will not read 
them, because they cover three-quarters of a column. The 
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first point, and the most important one, is, — " It measures accu- 
rately and does not vary in its registration." The other nine 
reasons are of more or less consequence to gas-makers. 

Q. He speaks of it as a meter ? 

A. Yes, sir. 

Q. But when the coal tar comes to act upon it, he don't speak 
of it? 

A. No: but of course it measures against the company, and 
that is a matter of which the consumer will not complain. They 
state that it measures against the Company as often as against 
the consumer. 

The Chairman. Not when coal tar gets on the valves. 

Witness. At the conclusion of this convention which Mr. Glover 
addressed, and of which this paper (" American Gas Light Journal " 
of Dec. 17, 1866) contains a report, the Chairman, after summing 
up the evidence on both sides with regard to wet and dry meters, 
goes on to say — Without condemning the wet meter, which was 
certainly a most ingenious instrument, he thought that when they 
looked at the admirable contrivances and beautiful workmanship 
which were iijtroduced into the dry meters on the table before 
them, they must incline to the opinion that more permanent accu- 
racy could be obtained by the latter instrument. Now the dry 
meters which Mr. George Glover makes are what are called the 
Croll patent two diaphragm dry meters, which we imported from 
Mr. Glover in 1852, and which we have continued to have made 
up to the present time. 

Q. And after fifteen years' experience, you find them to be ac- 
curate ? 

A We find them to be the best measure of gas we have been 
able to obtain. 

Q. (by Mr. Hills). Is it not possible, that by the hardening of 
the leather in a dry meter, it may pass a less quantity of gas than 
it registers ? 

A. If the leathers of the meter are exposed to the air, they of 
Course harden ; but there is no way in which the air can get in 
except the meter is opened. The reason why those leathers do 
not harden is on account of the peculiar oils which are used in 
their composition. I have never seen the diaphragm of one of 
those meters harden, which has not been exposed to the air. 

Q. After a meter has been in use for some time and is allowed 
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to remain for a long period of time out of use, the leather becomes 
hardened, does it not ? 

A. It would harden undoubtedly. 

Q. And then register against the consumer ? 

A. Precisely. 

Q. (by the Chairman). It was stated by these gas men, that 
they found that meters that were in use, up to say the 1st of May, 
and then left unused, in consequence of the family being out of 
town, until the 1st of October, the coal tar had hardened upon 
the diaphragm of the meter, and it measured falsely. Of course, 
there was no air there ? 

A. I don't know what the machinery of Scotch gas works is, 
but in this city, no tar goes forward to the meter, and of course 
we do not have that difficulty. I am surprised that any gas en- 
gineer should mention such a fact, for it would indicate that the 
works were not in a proper condition. No coal tar ever went 
forward in Boston into a meter. 

The Chairman. They have so much in the burners at the Tombs, 
that they have to clean them out once in 24 hours. 

Witness. It is not coal tar ; but it is an oil which forms a con* 
stituent part of the gas, and ought to be there. 

Q. (by Mr. Jewell). With regard to your works, whether there " 
are any pains spared to make them as free from objectionable cir- 
cumstances as possible? 

A. Every pains has been taken to render our works as free 
from all nuisance as possible. We have done every thing which 
we have thought of ourselves, or which anybody could suggest to 
make them agreeable neighbors. I think the result is very clearly 
perceptible by anybody who visits our works, and contrasts them 
with the works in any other city. As I said the other night, I 
think there are no works of their size which are so little percepti- 
ble to the senses as ours. 

Q. Will you state what is the situation of foreign works relative 
to the population ? 

A. Very different in different cities. Liverpool, which stands 
at the head of English cities in point of engineering, is supplied 
from four stations ; one of them is on the banks of the Mersey, 
and the other three are away from the river. In Manchester, the 
works are in the city. In London, gentlemen know they are all 
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in the city, substantially. I don't mean in what is called the 
city of London, — that is, in and about Temple Bar, — but I mean 
in the parishes. In Paris, the works were originally in the city. 
Paris was supplied by eight different works ; and after an inves- 
tigation of the whole science of gas-making, by a board of scien- 
tific men, the Emperor offered a concession of fifty years' lighting 
upon certain conditions, which were accepted by the companies, 
and they removed the old works, which were incomplete and im- 
perfect, and gave offence, from the heart of the city, and bought 
at La Villette, about three miles from Paris, a plot of land, which 
was then inside the walls, but outside the Boulevards. In I860, 
that district was added to Paris with the express condition that 
the gas works should not be removed outside of the walls, and 
they are now in the city proper. I know the distance I have given 
— rthree miles — to be correct, because the engineer gave me the 
lengths of the pipe which leads from there to the heart of the city. 
They have a mile and a half of one size pipe, and a mile and a half 
of another size. Then they have other works not far from the 
Jardin des Plantes. In London, one station of the Chartered Co. 
is about three-eighths of a mile from the Houses of Parliament. 
Another station of the Chartered Co. is in Brick Lane, and another 
in Curtain Road, about half or three-quarters of a mile from the 
Bank. The Western Gas Works, of which Dr. Hayes spoke, are 
near Kensal Green. The City of London Works are right in the 
heart of the city — about a quarter of a mile from Fleet Street. 
The Great Central Works and the Commercial Works are on Bow 
Common. (The locations of the several London Cos. were pointed 
out by the witness upon a map of the city.) In Edinburgh, the 
works are right in the heart of the city. 

Q. So that your works are not more objectionable than those of 
London, Liverpool, or Paris ? 

A. Less so. 

Q. In what respects ? 

A. None of them have such good drainage as we have ; none of 
them are so favorably situated with regard to the part of the town 
occupied by residences. 

Q. State what, in your judgment, would be the cost of erecting 
new works such as would be required in Boston, taking into view 
the prospective increase of consumption in the city. 

A. The answer to that question depends upon conditions which 
are not supplied to me. I don't know where any gas works ca- 
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pable of supplying three million cubic feet per day, — which 
would be about the proper size of works undertaking to make gas 
enough for the city of Boston, — could be put in Boston. There 
is no place where they could be put. Something has been said 
about Pine Island. There is hardly room enough there to supply 
coal yards. Besides, they would have to drain into the South 
Bay, which would make them a perfect nuisance to the whole of 
the South End, and cause all those dwellings to be vacated, or re- 
duced in value very much. I don't know where the city could 
go to put works. That is a very essential element of the calcu- 
lation. If you ask me the price of bricks and mortar and substan- 
tial machinery to build works equal to the works of the Boston 
Gas Light Co., I should say two and a half millions, irrespective 
of location ; and then, if you have your works five or six miles 
out, the pipe necessary would cost about as much as our works 
stand us in at to-day. 

Q. You regard your position upon deep water as very vital to 
the ability to produce cheap gas ? 

A. I think it was so stated by Mr. Roome, and I agree with 
him. 

Q. Do you include the distributing mains in that estimate ? 
A. That includes the distributing mains in the city. That is, 
provided the system of isolated gas-holders is adopted. If the 
gas-holders are not isolated, of course it would take larger mains 
for the city. 

Q. That you estimate at the present prices of material and la- 
bor? 

A. Yes, sir. But then, it is impossible to say what city work 
will cost One may give estimates for city work, but I think 
there are gentlemen sitting at this table who know how much 
they may vary from the actual cost. I have no doubt that offers 
will be made to build works equal to the Boston Gas Works for a 
million and a half of dollars ; but who knows what they will cost? 
And there will be no going back ; having begun, the city must 
go through with it. If gentlemen are aware of any thing that 
the city can build as cheaply as private citizens, I have yet to fie 
informed of it. 

Q. (by the Chairman). Can't they build under contract as 
cheaply as anybody ? 

A. They haven't done it yet. I don't know what they may do. 
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Q. Is not the city's money as good as yours ? 
A. I hope it is. 

Q. (by Mr. Jewell). What is there about the character of gas 
works which makes it less economical for a city to do the work 
than for a private corporation in this country ? 

A. Well, in the first place, I think a city can neither build nor 
manage works as cheaply as a private corporation can. To show 
what the effect is, in one city of the country, of the gas works 
being owned by the city, I will read some short extracts from 
this report on the Philadelphia Gas Works. They are very short, 
and answer the question in fewer words than I could : — 

" To sum up the whole, the failure in the management of the 
gas works may be largely attributed to the introduction of politics 
in the appointment of the trustees and their employees. Com- 
mencing years back, the evil has grown in force and intensity. 
Certain it is that corruption once begun goes on increasing, and 
the last year will always be the worst. Each set of politicians, 
according to the power they possessed, used the works for their 
own ends. For a time there was a balance of strength, but in the 
spring of 1865 the domination of one of them became supreme, 
and then a wholesale discharge of their political opponents en- 
sued, and their places were supplied with political favorites with 
but little regard to fitness or capacity." 

In consequence of that, they suffered injury. 

" Independently of the malignant and mutinous spirit which 
party changes always are sure to engender, leading to malicious 
interference with the works, cropping out, as is shown by the 
testimony, in ruptured holders, stopped-off valves, mutilated burn- 
ers, and broken pipes, the disastrous effects upon gas retorts, 
coal, and coke, from inexperienced hands, have been shown by 
the tables prepared, and the comparison of one year with an- 
other." 

Q. (by the Chairman). If there had not been those troubles, I 
shppose they might have supplied gas at about quarter what 
they do now? 

A. That is a question I cannot answer. 

Q. (by Mr. Jewell). Is there any thing in the character of gas 
which makes it necessary that it3 manufacture should be under 
a uniform management ? 
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A. Well, if the management is good, certainly, because per- 
manency of management secures permanency of quality, so that 
the consumers know what they may expect in their transactions 
with the company; and of course it creates a mutual confidence 
on the part of both, which is to their benefit. 

Q. How many agents has your company had since 1836? 

A. Two. 

Q. Yourself and Mr. Darracott? 

A. Yes, sir. 

Q. Have the Board of Directors continued a long time in office? 
or have they been changed frequently? 

A. The Directors have been a long time in office. One gentle- 
man, who died last year, was Director from the beginning. The 
first Board of Directors remained, most of them, until their death, 
or removal from the city. 

Q. Do you believe that it would be in the power of the city to 
build works and deliver gas as cheaply as the Boston Gas Light 
Company now delivers gas to the citizens ? 

A. I do not. 

Q. Or as cheaply as the Boston Gas Light Co. will deliver gas 
to the city, if their previous policy is followed, in case of any fall 
in the price of materials ? 

A. I do not. 

Q. Have you any doubt about it ? 

A. I have no doubt. 

Q. (by Mr. Hills). Don't you think the city, with the works you 
have, could supply gas as cheaply as you supply it? 
A. I do not. 

Q. (by Mr. Jewell). Will you explain that? 

A. Suppose the city should purchase our works to-day, at what- 
ever their valuation may be ; they, of course, would be obliged to 
sell the gas at a price to make themselves whole. The city has 
no power by which it is able to know, at the beginning of the 
year, what the gas will cost them during the year, any more than 
the Boston Gas Light Co. have. But they will know this, that 
they purchased their works, and they have got to pay interest on 
the scrip issued to pay for the works. They have got to earn 
that, at any rate, and of course to earn an amount which will 
cover their supposed leakage ; and they have no more power to 
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know that beforehand than the Gas Company. They have got to 
pay the interest, at any rate ; if the company don't earn a divi- 
dend, they don't pay it. 

Q. (by the Chairman). Couldn't the city manage gas works as 
well as the Cochituate Water Works ? 

A. No, sir ; the conditions are very different. The Cochituate 
Water Board have not 500 places to give away. 

The Chairman. The Gas Company don't have 500 places to 
give away. 

Witness. They have about five hundred men that they give 
employment to at the present time. 

Mr. Jewell. The Cochituate Water Board don't manufacture 
the water. 

Q. (by the Chairman). The bad management of the Philadelphia 
Gas Works did not intimidate Cincinnati from undertaking to 
supply the citizens from works owned by the citizens ? 

A. No, sir ; they will have to learn wisdom from experience. 

Q. (by Mr. Hills). If the city had the present works and em- 
ployees, they would have to pay only six per cent interest, and 
would save four per cent if they could make the gas as cheaply, 
wouldn't they ? 

A. But that all rests upon the question whether they could or 
not. 

Mr. Jewell. They would have to pay six per cent, not neces- 
sarily on the $1,250,000, but on what they had to pay for the 
works. 

Mr. Hyde. I should think. the city ought to have them for 
$1,250,000 ; the rest the citizens have paid in. 

Mr. Gbeenough. We won't quarrel about the price, because 
we don't propose to sell. 

Q. (by Mr. Jewell). A great deal has been said about the law 
of 1861. I should like to call your attention to that, and ask yon 
whether an accurate statement in regard to that has been made 
here, and if not, what is the correct statement. 

A. It will take me a little time to tell, but it is important I 
should put the matter right. As I said before, the accuracy of 
our meters very early engaged my attention. I determined to 
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have the best meters which we could possibly get. But iu order 
to judge of the accuracy of their measurement, it was necessary 
to have a standard measure of the cubic foot. None such existed ; 
and it was not until the English law was passed that the English 
Government prepared a measure of the cubic foot. We had had 
our gas meters tested by a gas-holder made by calculation, which 
we supposed to be an entirely accurate measure. Whether 
accurate or not, it was the measure of the Gas Company, and 
there was no other measure of the sort in New England ; and 
people were obliged to take the Boston Gas Light Co.'s meters as 
accurate, because the Gas Light Co. said they were accurate. 
Suppose we took an arithmetician to the test room of the Gas 
Light Co., and said " There is our gas-holder ; take its dimensions, 
and see whether it measures so and so," very few cared to make 
the calculation. So, as soon as it was possible to get the measure 
of the standard cubic foot, I imported one from England ; I think 
it was the first one that came to this country. It was sent out 
by the English Government. On bringing that here and testing 
our standard gas-holder by it, we found that we were far more 
correct than we had any right to expect. I think the difference 
was two or three one thousandths of a foot. It was some very 
small fraction of a foot. Having got that here, it at once estab- 
lished the fact, that the test to which we had been subjecting our 
meters for the previous four or five years was an accurate one. 
But that was not sufficient ; we wanted some standard outside of 
ourselves, to which our meters could go, and be shown to be 
accurate; and in the fall of 18G0, we petitioned the Legislature 
for a law. Our petition was referred to the Committee on Manu- 
factures. I appeared before them, and asked for the passage of a 
law. They said to me, " Mr. Greeuough, will you draw a law? 
We don't know any thing about this matter ; it is a subject about 
which we have no sort of knowledge whatever ; will you draw a 
law ? " I said, " No, I will not draw a law. A law which may be 
perfectly acceptable to the Boston Gas Light Co. might be very 
hard upon the small companies scattered throughout the State, 
and I will not draw a law without consulting the small companies." 
" Will you call a meeting of the gas companies, and consult with 
them?" "Certainly I will, if you wish it." The Committee 
expressed the wish, and I called a meeting of the various com- 
panies of the State, and stated to them what had been done by 
the Committee. They appointed a sub-committee, of which I was 
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Chairman, to draw a law and present it to the Legislative Com- 
mittee for their consideration. We drew a law, and employed 
Mr. R H. Dana, Jr., to bring our case forward properly before 
the Committee. The law passed the Legislature with one or two 
trifling amendments, and is the law now in operation in the State. 
No unfair appliances whatever were used to secure the passage 
of that law. It has been asserted by the Chairman that " Mr. 
Ore enough undertook to manipulate this Committee, as he did. 
He took them to Parker's, and feasted them with Parker House 
suppers, and carried them round the city in various ways, and 
entertained the Legislature, and got them on his side." Well, 
that is a pretty broad statement, considering that I never " took 
them to Parker's," never gave them " Parker House suppers," 
never " carried them round the city in various ways." I never 
" entertained the Legislature," and never " got them on ray side " 
by any personal appliances of my own. It is true that four or 
five of the gas managers who were here in town spending the 
night invited some of their friends, six or eight in number, to the 
Parker House, and did give them a supper. If that corrupted the 
Legislature, I think they were more corruptible than any Legisla- 
ture that ever sat in Massachusetts before, or, I hope, ever will 
again. 

Q. (by Mr. Curtis). Were you with them? 

A. I was not with them. 

Q. Did you have any thing to do with it? 

A. I had nothing to do with it. Of course, I don't want the 
gentlemen of the Committee to understand that this law is all 
right because I say so, or that the motives of the Gas Companies, 
so far as appeared to me, were honorable to them. I do say, how- 
ever, that the motives which actuated the gas companies in 
having that law passed were honorable to themselves and just to 
the community ; and, to show that the impression which was made 
upon my own mind was also made upon the mind of others, I will 
read a short note written by Mr. Dana, after the whole thing was 
over : — 

42 Court Street, March 22. 1861. 
Dear Sir, — I have taken the liberty to sugg'est certain amend- 
ments, which I think are just to the consumer, and which, I am 
sure (from the spirit that has governed the Gas Companies in 
this matter), will be acceptable to them. 
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I always regard my relations to a Legislative Committee as 
different from those in which I stand to the Court in the argument 
of points of law. If I doubt the propriety or justice of a pro- 
posed measure, I will not advocate it, — and what I think for the 
public good, it is my duty not to oppose. 

I can truly say that I think the Bill, with these amendments, is 
not only just to all, but embraces all the justice that I think is at 
present attainable. 

Let me volunteer the remark, that as often as I have appeared 
before Legislative Committees, I think I never knew an instance 
in which corporate bodies have made so favorable an impression 
for reasonableness and fairness, as has been made by the Gas 
Companies at this session. I have been much gratified at being 
able to represent a cause conducted in such a spirit. 

Yours truly, 

RICHARD H. DANA, Jr. 
W. W. Greenough, Esq. 

The Chairman. Perhaps it will be as well, as I was connected 
with that matter, for me ta make a plain and concise statement of 
the facts, as far as I know them. He is a little wrong in regard 
to his dates. In 1858, 1 was a member of the Legislature. In 
thinking over what I could do for the benefit of the citizens 
of Boston, the subject of the inspection of gas and gas-meters 
occurred to me, and I presented it to the consideration of the 
Legislature. It was referred to the Committee on Manufactures; 
. of which Mr. Wentworth of Lowell was chairman. We went on 
for a number of weeks, and nothing was said to me by Mr. Went- 
worth about the draught of a bill ; but I think as late as March, and 
perhaps in April, he came to me and asked me if I could aid him 
in draughting a bill. I told him I had but little information on that 
subject, and that he being a lawyer, and practised in drawing 
bills, I relied upon him to draw a bill that should protect the citi- 
zens of the cities and towns where gas was consumed, in regard 
to its quality and the correctness of the meter measurement. 
Mr. Wentworth I think went to Mr. Greenough and asked him if 
he would assist him or would draw a bill of that nature. He de- 
clined doing it, and he came to me subsequently and asked me 
what should be done upon the subject. I told him we had better 
let the thing go, and take it up the following year. In 1861, 
I brought the subject up before the Legislature again, and imme- 
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diately the Boston Gas Light Company appeared before the Com- 
mittee on Manufactures, of which Mr. Freeman Walker, of the 
Senate, was Chairman. The second day of the hearing, I think 
it was, the President of the Roxbury Gas Light Company came 
into the room where the Committee was in session, and stated to 
the Chairman that he was deputized as a Committee of one from 
a Convention of gas men there in session in the city of Boston, 
representing the Gas Companies of the Commonwealth of Massa- 
chusetts, and that he desired to present a bill of their own draught 
for the consideration of the Committee. Mr. Dexter P. Parker 
of Worcester was on that Committee, and he immediately turned 
to the Chairman, and said, " Mr. Chairman, I have no objection to 
that," and there was no objection made round the table. I simply 
remarked to the Chairman then, that it appeared very strange 
that a Convention of gas men of the Commonwealth, held in 
Boston, should take it upon themselves to draw a law such as 
should be passed for the protection of the citizens who were the 
consumers of gas taken from these corporations who supplied 
it in our various cities. The reply of the Chairman was, that as 
there had been no legislation on the subject, there were no pre- 
cedents in this country ; and he was willing to take any thing of 
that nature from them, and the Committee could act upon it 
as they saw fit. At that time I presented what was then called 
the Citizens' Bill for the consideration of the Legislature, and 
used my efforts to secure its passage. The Gas" Companies, or 
the Gas Companies of Boston, saw fit to employ Mr. Richard H. 
Dana, jr , for he was then the highest representative lawyer 
in Boston, belonging to the Republican party ; and the old Whig 
party was not in very good odor in Boston, and such a large pro- 
portion of the stockholders being of that party, I suppose they 
thought it better policy to employ Mr. Dana, rather than to take 
a lawyer from their own body, where they have quite a num- 
ber. 

Mr. Greenough. I beg your pardon. You said you would 
state facts : now you are stating merely surmises. 

The Chairman. They are surmises based on the facts. I 
went before this Committee, and Mr. Dana appeared as counsel 
for the Gas Company. I was single-handed and alone in the 
whole matter. The bill submitted by the Gas Company was not, 
in line and letter, passed by the Legislature, but in substance it 
was. There was one section against which I entered my protest 
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as " infamous " (that was the term I used) ; and that was the sec- 
tion which gave the right to a gas company to go into a house at 
any time and take away the meter, if there was any disagreement 
between the company and the person they were supplying with 
gas. That section was altered in such a way as to fix the hours 
in which they should separate the meter from the pipes in your 
house or mine, or that of any other person. 

With reference to the matter of the entertainments that were 
given by the Boston Gas Light Company and the gentlemen asso- 
ciated with that Company as a convention in the city of Boston, I 
had the statement direct from Mr. Stebbins, of Boston, who I 
think was a representative that year, that he was going down 
West Street one evening, and saw a large body of the Represen- 
tatives on their march down that street, with Mr. Greenough 
at the head, and that, being acquainted with a number of them, 
he asked the first one he overtook where they were going. 
"Down West Street to the Gas Works; and then," said he, "we 
are going to Parker's for a supper," or dinner, it makes no odds 
which. There is the statement in regard to this supper or dinner 
that was given to members of the Legislature. That winter, Mr. 
Giles was sent to the Legislature, and he was exceedingly active 
in his movements about the House in regard to the action that the 
House might take in the enactment of that law, and there were 
other members in that House who were particularly strong in 
their advocacy of the passage of the bill that was presented 
to the Committee ; and I was not able to get my " Citizens' Bill " 
into the House, but I did get it into the Senate, where it was pre- 
sented by a Senator from Plymouth Company, who held in his 
hand, as he stated, and I believe it was true, petitions represent- 
ing ninety-five millions of capital, and not a name upon the peti- 
tion that was not that of an active business man in the city 
of Boston. 

These are the facts in regard to the progress of this matter. 
To my knowledge, no person ever presented the subject of the 
inspection of gas and gas meters to the consideration of the Legis- 
lature, but my individual self. 

Mr. Greenough. Will you allow me to remark, that the state- 
ment that Mr. Wentworth consulted with me in regard to this bill 
is an entire mistake ? I never saw it until it was presented to the 
House, when it was brought to my notice by a gentleman con- 
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nected with a neighboring gas company, who asked me if I had 
seen the bill. 

The Chairman. I omitted to mention that Mr. Wentworth did 
draw a bill, and came to me with it in print. 1 think it embraced 
six or eight lines. I said, "This amounts to nothing." " Then," 
said he, " we must let it go over." That is the only bill I ever 
saw until the two bills were presented in 1861, — the one coming 
from these gas men, the other from myself. In April, 1861, the 
present bill passed the Legislature. The petition went in at the 
very session when this bill was passed, that is now a statute of 
the Commonwealth. That law is mainly, liue and letter, the 
very bill that was drawn by these gas companies. I pointed 
out many objections to that bill, and entered my protest against 
its passage, because it did not allow any person to inspect gas 
but the State Inspector, though he was authorized, if occasion 
required, to appoint a deputy to inspect the meters. The bill I 
drew is in print, and it can be compared at any time by the Com- 
mittee with the present bill. A fairer bill was never presented to 
the consideration of a legislative body than that bill of mine was, 
both towards the citizens and the Gas Companies. It was a just 
and fair bill. 

Mr. Greenough stated to the Committee that the Boston gas 
was a good average seventeen candle gas, and they put into the 
bill, that the standard should be fifteen candles. Mr. Greenough 
strenuously opposed that, and got it reduced to twelve. When he 
objected to the standard of fifteen candles, the Committee replied, 
— "Why, you represented your gas as being an average of 17 
candles, and why should you object to the standard being 15 ? " 

Mr. Greenough. The answer to that is, that, as far as Boston 
was concerned, it was of no consequence ; but as the law was ap- 
plicable to the whole State, and there were companies that could 
not afford to make gas as high as that, it was unjust to establish 
£l standard that they could not come up to. 

My attention has been called to another point in the statement 
of the Chairman last spring. He says, -=- " That law was log- 
rolled through the Legislature by the Boston Gas Company. 
They went into convention with the other companies of the State, 
and passed that bill, which was drawn by his [Mr. Greenough's] 
father-in-law." That refers to Mr. Curtis. He never saw the bill, 
so far as I know, until it had passed the House. The bill, I think, 
was substantially written by me. 
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Q. (by Mr. Curtis). By Dr. Hayes's testimony, it appears that 
when he was employed by the company, the illuminating power of 
your gas, by photometric tests, was from 22 to 23 candles. You 
have stated that the quality of your gas now is the same as then, 
and you state the illuminating power as 19 candles. Will you 
state how you reconcile these two statements ? 

A. Well, we use the same material that we did then, and we use 
it in substantially the same proportions. But the photometer 
which we used at that time was different from the one we use 
now ; and to show what that was, I will read a short note from 
Dr. Storer, which he has written to me to-day : — 

182 Tremont Street, Dec. 19, 1866. 
W. W. Greenough, Esq. 

Dear Sir, — In reply to your inquiries concerning the value of 
the gas furnished by the Boston Gas Light Company to consumers 
during the period that I have held the position of consulting 
chemist to the company, I would reply that I have inspected the 
gis daily, at the office in West Street, since July, 1857, — making, 
on the average, some 23 or 25 observations for every month since 
that time. 

The gas has improved decidedly in quality since 1857. At the 
time when I first became connected with the company, the gas 
was habitually tested, not with the Bunsen photometer, such as is 
employed by other Gas Companies in Europe and this country, 
but by another instrument, — called by us the Ritchie-Hayes pho- 
tometer. The results obtained by the instrument last named are 
not directly comparable with those afforded by the Bunsen pho- 
tometer ; — tbey are always more favorable for the gas than the 
results obtained with Bunsen's instrument. 

At my request, the Ritchie-Hayes instrument was replaced in 
the winter of 1857 -'58 by a Bunsen photometer, imported from 
London. As tested by this Bunsen photometer, our gas measured 
16 or 18 candles in 1857, — against the twenty-odd candles which 
were then indicated by the Ritchie-Hayes instrument, — and it 
has continued to measure as high as 16 or 18 candles from that 
time until the present. 

During the year 1866, the average candle power has been about 
19. The gas has been better purified during the last two or three 
years than ever before. 

Very respectfully, 

Your obedient servant, 

FRANK H. STORER. 
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Q. Dr. Hayes made another statement, to the effect that it 
would be expedient, and perfectly practicable, to put pipes under- 
neath the sidewalks in the streets. How is that ? 

A. Well, of course, every thing is practicable ; but all the pipes 
that we had under the sidewalks we were obliged to take out, one 
after the other, until now we have no pipes, I think, under any 
sidewalk. In Boston, the custom has prevailed for many years of 
putting arches under the sidewalks ; and then, of course, large 
mains could not be put in there, because, in case of breakage, the 
neighborhood of the houses would render them dangerous, and it 
would be very inconvenient to have them there. Besides, if you 
lay mains under the sidewalks, you have got to have two, one 
under each side of the street, so that it would add greatly to the 
expense of distribution. Of course, every thing is practicable, if 
you will pay the money for it, but this would be very inconvenient 
and costly. 

Q. There is a provision in the present law, that the Inspector 
shall not recommend meters. In your opinion, is that a proper 
provision, and why so ? 

A. A most just provision, because the first condition with regard 
to an Inspector should be, that he is eminently impartial ; that he 
shall not take fees from this man or the other for commending this 
little invention or that ; but that he should be paid a sufficient 
sum to make his services entirely impartial, so that everybody 
could appeal to him as a truthful person. He should not be sub- 
jected to the suspicion of taking money for certificates. 

Q. Have you or any other Gas Co., as far as you know, any 
objection to a customer furnishing his own meter, if he chooses, 
if it is stamped ? 

A. No, sir ; certainly not. 

Q. And he may keep that meter at any temperature he pleases, 
or that he thinks is most beneficial to himself? 

A. Precisely. 

Q. What information is there that a City Inspector could im- 
part to the public that they cannot get from the State Inspec- 
tor? 

A. I don't know of any. 

Q. Have you any objection to the city now having an Inspector 
of their own, to be paid by themselves, to make an examination 
and inspection of your gas as many times a day as they choose? 

A. Not at all. 
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Q. And publishing the results in the papers ? 

A. Not the slightest. 

Q. There has been a good deal said about some of the compa- 
nies in London making exclusively Cannel gas, and other com- 
panies making Newcastle gas, — is there any line of demarcation 
between these two kinds of gas ? 

A. I have nothing to add to the statement of Prof. Rogers. 
He says, " We talk about the distinction between Cannel gas and 
common gas ; there is no precise line of demarcation to be drawn 
between them. There is an immense variety in common coal gas, 
and a very great variety in Cannel gas. There is a gradation of 
one into the other." 

Q. You have heard what has been said about an instrument or 
device called a " Governor," — are you acquainted with that ? 

A. I am. 

Q. Have you one at your works ? 

A. We have. 

Q. Do you know of any mechanical device which can equably 
and successfully regulate the pressure from gas-holders concen- 
trated about works at a distance of three or four miles from the 
point of distribution ? 

A. There is no such instrument that I have ever seen, and I 
don't think one could be made. I don't think it would be practi- 
cable to do it, so as to insure that every person should burn his 
gas at precisely the same pressure every hour of the night. 

Q. I should like to ask you what is the standing, among gas 
people and gas manufacturers, of Col. Boome, and what is the 
value of his statements upon any point ? 

A. I know no engineer in the country his superior or equal. 
No man has had so much experience as Col. Roome. 

Q. In respect to the construction of gas machinery, what is 
your opinion of the value of Mr. Starr's opinion ? 

A. He is well known among gas people as being the largest 
manufacturer of |jas machinery in the United States. He has 
built many entire works by contract, and is a perfectly compe- 
tent and trustworthy person. 

Q. I should like to know whether you have previously known 
Mr. Salisbury, who has testified here as an expert in gas mat- 
ters? 

A. I never saw him until I saw him here, and never heard o 
him before. 
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Cross-examined by Mr. StackpoU. 

Q. Do you decline, or do you not, to 6tate to the Committee the 
cost of your gas here in Boston ? 

A. I do decline, certainly. 

Q. On what grounds do you decline ? 

A. Because I have no right to state it. 

Q. If you were losing money on your gas, should you also 
decline to state the cost? 

A. I think not. 

Q. And therefore it is because you are making money on your 
gas that you decline ? 

A. I have said that we- were making money latterly, but did 
not make money in 1864 and '65. 

Q. And it is for that reason you decline to state to the Com- 
mittee the amount you make ? 

A. It is not customary for the seller of merchandise to tell the 
man who buys it what it cost him. 

Q. Being here as a witness, to give the Committee all the light 
you can as a citizen of Boston, you decline to state the cost of 
your gas ? 

A. Being here as witness before the Committee, under cross- 
examination, I decline to state what the gas costs. 

Q. Or on direct examination ? 

A. Or on direct examination. 

Q. Col. Roome had no objection to stating what his gas cost ? 

A. Precisely. 

Q. Because he was losing money ? 

A. He was losing money. 

Q. And what is your motive in withholding from the Committee 
this knowledge ? 

A. I don't know that I can say any more on that point than I 
have. I decline to state what the cost of the Company's gas is. 
I decline stating any thing further about it. 

Mr. Hyde. This is hardly what the Committee expected. 
When the Committee commenced its session, I made this remark, 
that I supposed the Committee had no power to force the attend- 
ance of witnesses, nor to compel answers ; I have since found 
that I was mistaken, and that the Committee have power to com- 
pel the attendance of witnesses. How far that power confers the 
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right to compel answers in accordance with the decision of the 
courts, that the granting of a constitutional right carries with it 
all the powers necessary to make that right available, I will not 
consider here ; but I stated distinctly, at the outset, that I wished 
to have an understanding upon the matter as to the questions 
that might be put, and the answering of them ; and I think it was 
understood, — at least the Committee were given to understand, — 
that if the witnesses we produced were put upon the stand, and 
allowed to be cross-examined by the opposite side, we should 
have the same privilege in regard to the witnesses put upon the 
stand by the other side. Of course, in a case like this, the party 
on the other side is the Gas Company. Their principal witness 
is the agent. At the request of the Company, that agent has 
been allowed to be withheld until the close of the hearing. The 
Gas Company have been allowed to put in every thing they de- 
sired ; and having put in all their other evidence, they now offer 
their agent as their last witness ; and when he is asked a perti- 
nent question, which affects the city, the answer is declined. 
Now the City of Boston does not stand in this case in the same 
position as that of a purchaser in regard to merchandise. The 
City of Boston grants to the Gas Company a franchise — an ex- 
clusive franchise — a monopoly. Tha,t franchise or monopoly 
granted by the city — I mean, of course, through the charter 
that comes from the Legislature — is of very great value. I 
suppose the Gas Company would not like to have it taken away 
for fifty or a hundred thousand dollars a year. Now, the city 
being engaged in investigating this matter, the Gas Company 
admitting the city's right to investigate, by appearing here by its 
agent and by counsel, and a pertinent question having been put, 
which is relevant to the hearing, having reference to the very 
question under investigation whether the citizens are being fairly 
treated by this Company, which is receiving a franchise from the 
city worth fifty or a hundred thousand dollars a year for nothing, 
or for what little may be saved by the reduction on the street 
lamps, as compared with other customers, — this pertinent ques- 
tion, I say, having been put, the agent of the Gas Company de- 
clines to answer, putting it upon the ground of right, while he 
admits that, if they were losing money, he would have the right 
to answer. They are, therefore, making money, and as that 
money is made out of the citizens of Boston, as the Gas Company 
have consented to appear here, as the Gas Company have put in 
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their evidence and cross-examined the witnesses for the city, it 
certainly is not courteous to the Committee to refuse to answer 
the question. It certainly is not usual in a hearing, after a man 
has told all his own side, to refuse to tell the other, unless he puts 
it upon the ground that it criminates himself. As I have said, 
fearing that something of .this kind might occur, I forestalled it, 
by stating distinctly, at the opening of the hearing, that I wished 
to understand whether all proper questions would be answered. 
Now, although neither Mr. Greenough nor his counsel assured us 
that every question we might ask would be answered, they did 
assure us, by acceding to that, or making no objection, and going 
on with the examination, that every reasonable question should 
be answered. I will admit, what Mr. Greenough states here, that 
the Gas Company can make gas cheaper than the City of Boston 
can ; I think any Company can. Now, if the Gas Company is 
only charging a fair profit, and furnishing a proper quality of 
gas, — and upon the quality of the gas we have had evidence, — 
then the Gas Company have made out their case ; if not, then the 
city have something to say about it. I think that is the way this 
matter stands. I do not, of course, wish to press Mr. Greenough 
unreasonably, nor to do any thing which should unreasonably 
affect his relations to the Company. But the Company have ap- 
peared here, and, by appearing, have conceded the right of the 
Committee to ask all reasonable questions. Of course, it was 
known from the first, that one of the most important questions 
would be, " What does the gas cost the Company ? " and we have 
left the question until now, because they said Mr. Greenough 
should take the stand, and should submit to cross-examination in 
a reasonable manner. 

Mr. Stackpole. I can hardly add any thing, Mr. Chairman, to 
what the gentleman on your right [Mr. Hyde] has said, because 
he has stated the points so clearly. I was about asking the Com- 
mittee, when he spoke, whether they desired me to go on with 
this cross-examination, the witness declining, and persistently de- 
clining, to answer questions involving those facts which are the 
most pertinent for the Committee to know. If he declines to 
answer those questions, I do not see that it can be of any avail 
to go on with this examination, and I desire the judgment of the 
Committee upon that point. 
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Mr. Jewell. I don't think I ought to allow these statements 
made by the member of the Committee, Mr. Hyde, or the counsel 
for the city, to pass without remark. In the first place, I recol- 
lect perfectly well the statements to which Mr. Hyde has alluded 
in reference to this hearing ; they were made, I believe, in some 
conversation which took place between him and myself. He said 
— " We are going on with this bearing; we are going to call 
witnesses. We know perfectly well that we cannot compel at- 
tendance nor answers, but we shall go on with the examination, 
and you will get such people to come here as you can ; " but nothing 
took place between us (if it is to that conversation that the gentle- 
man refers) which should bind us to allow Mr. Greenough, if he 
had the right, to make statements which he thinks he ought not to 
make. I differ, Mr. Chairman, from the gentleman, in the remark 
that it would be proper for him to make the statement, even if we 
were making gas at a I06S. The knowledge which he has of the 
details of making gas is Jiis property, as Trustee of his Com- 
pany. 

Mr. Stackpole. I have not asked him for a single fact of that 
kind. I have simply asked him for the cost of his gas. 

Mr. Jewell. That is among the economies of his company, 
and he has no right to communicate it, in my judgment. I under- 
take to say that he would be very much in the wrong if he should, 
at this hearing or any hearing, give the details of the economies 
of his corporation. I recollect perfectly well when an attempt 
was made, before a Committee of the City Government, to fish out 
the economies of the Gas Light Company, by persons who wanted 
to open the streets of Boston, for the purpose of knowing whether 
their scheme was a money-making one or not. Why, they sum- 
moned Mr. Giles and Mr. Greenough, by a Justice's subpoena, 
before a Committee of the City Government, to try to compel them 
to state the details of their manufacture and the profits on their 
gas ; and they stated, in a printed circular addressed to the City 
Government, that they wanted to bring them here for that purpose ; 
and although they didn't say that, the truth was, they wanted to 
know whether they had a good operation in hand. I say that Mr. 
Greenough would be unjust to his stockholders and officers, and 
unjust to himself, if he came here and made known the details of 
his business ; and when you ask him the naked question, " What 
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did jour gas cost at a certain time ? " you lay the foundation to 
ask as many more questions about the details as you please. 

Mr. Stackpolb. Better wait till we ask them. 

Mr. Jewell. Better stop on the threshold. We have shown 
by all the testimony, — Dr. Hayes himself says, — that gas cannot 
be made and sold at a profit, except at $2.50 a thousand ; and we 
have shown you that the average net that our gas produces is only 
about $2.51. Mr. Roome, a most excellent man and most skilful 
officer, has been here, and he tells you that the Boston Gas Light 
Company cannot make its dividends and sell gas at a less price 
than now ; and if he don't know, who does ? 

Mr. Hyde. That is just the point. The Gas Company have ap- 
peared and given evidence as to what gas costs, and the counsel has 
argued that they have proved that the price charged in Boston is 
not unreasonable. This case is different from the one where he 
says the Gas Company were compelled to come here. He has 
come here voluntarily, and has been permitted to say whatever he 
pleased to the advantage of the Company, and argues that they 
have proved a point by inference. We ask for a specific answer 
to the question which they say is answered by drawing an infer- 
ence. The counsel asks us to infer that their gas costs them 
about $2.50 per thousand ; and yet the agent on the stand declines 
to give us the information which he insists we shall draw as an 
inference. There is the inconsistency. 

Mr. Jewell. My opinion is not changed by this discussion. 
Suppose, Mr. Chairman, that Mr. William Gray was brought here 
by us, or came here himself, and was asked a general question on 
the subject of cotton manufacture, — do you believe he would feel 
himself at liberty to go into the details of the economies of his 
management ? Do you suppose Mr. Little, the manager of the 
Pacific Mills, would come here and allow himself to give the de- 
tails of the management of that company ; or that Mr. John 
Gardner, of the Salisbury Company, would undertake to do it ? 
Not at all. That is information which belongs to those officers, 
and it is held by them in trust for the use of their corporations; 
and I say they would be derelict to their duty if they disclosed 
those facts, which might be used to their injury, not in this hear- 
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ing, but elsewhere. We have said already, — Mr. Greenough has 
told you, — that at $2.20 a thousand, gas is sold at a loss ; and we 
have shown that the average we receive is only $2.51 a thousand. 
It seems to me that we have given all the data we ought to be 
expected to give. 

Mr. Stackpolb. The Committee will at once see that I can 
present no case unless I am able to test the witness's statements 
by cross-examination. The case is too plain for argument. 

Q. (by Mr. Hyde). As I understand Mr. Jewell, your gas is 
sold to the citizens at $3.25, to the city at $2.50, and the average 
is $2.84. 

Mr. Greenough. No, not of those two sums. We manufacture 
a certain amount which costs us so much per thousand cubic feet. 
For that, we get paid by the City, $2.50 a thousand; we get paid 
by meter, $3.25 ; and for the balance, 9-j^, we don't get paid at 
all. 

Q. I understood you to say, that the average price of your gas 
is • 2.84? 

A. I said the average receipt for the gas consumed was $2.84. 

Q. That includes the city and all? 

A. Yes, sir ; but does not include losses by bad debts. 

Q. Is not that charged to the cost? 

A. No, sir. This is the amount of gas sold. Prom this sum is 
to be deducted the 6um lost by bad debts, and the discounts made 
to large consumers. Deduct the amount paid for taxes, 33 cents 
and a fraction from $2.84, and you get the sum Mr. Jewell has 
given as our net receipts. 

Q. ( by the Chairman ). Do you include the sum received for 
coke and coal tar in making up that amount ? 

A. No ; the coke and coal tar are not included. 

Q. How many thousand tons do you sell in a year? 

A. The sales of coke vary very much from year to year. I 
think, for the year 1865, the total sales of coke and coal tar 
amounted to about $70,000. 

Q. What did you get a ton for coke ? 

A. I don't remember, but I think $6.00 or $7.00 for that which 
we sold. 

56 
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Q. In 1864, didn't you charge as high as $8.00? 
A. I don't recollect what we charged then. At one time, we 
sold it as high as $8.50. I think that was in the fall of 1864. 
Q. You did sell as high as $9.00 atone time, didn't you? 
A. 1 think, for two or three weeks we did, — $9.00 delivered. 

Q. ( by Mr. Hyde ). You say that you get for your gas $2.51 
per thousand, and make a profit at that ? 

A. At $2.51, with the addition of the coke and coal tar, we get 
a profit. 

Q. How much was the stock of the Gas Company when first 
chartered ? 

A. In 1828, I think it was $75,000. I am not sure about that 

Q. How much is the chartered stock now ? 

A. We have the right to issue two millions. The stock paid in 
is $1,250,000. 

Q. What is the amount laid out for real estate and buildings ? 

A. Our real estate stands upon our books, including the land, I 
think, and the office which we occupy in West Street, at about 
$700,000. I don't remember exactly, but I have given all those 
figures to the assessors. As I didn't know that I should be asked 
that question, I did not bring them with me ; they are in the 
City Hall. 

Q. That includes all your holders ? 

A. No, sir ; they are machinery, 

Q. Then what has the machinery of the Company cost ? 

A. That I am unable to say. 

Q. What have your holders cost, with the land they stand on ? 

A. That I cannot tell you, because the land stands by itself. 

Q. Have you given the land in that estimate ? 

A. The land is in that estimate. 

Q. Now the buildings ? 

A. It would be mere guess work — I cannot tell you. 

Q. How many holders have you ? 

A. There are five. 

Q. What did the Camden Street holder cost? 

A. About $125,000. 

Q. The West ? 

A. It is all guess work, it is so long since, and I have not the 
figures in my mind, but perhaps $60,000. 
.Q. The Federal Street? 
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A. I should say about $75,000 — built in 1853. The North, 
about $90,000. Hull Street, about $30,000. This last is a small 
one. 

Q. Have you included in the $700,000 the works on your land 
at the wharf ? 

A. No. 

Q. What did they cost? 

A. I cannot tell you. I have no data to make an estimate upon. 

Q. I suppose they have been taxed ? 

A. They have been taxed. 

Q. Haven't you given in to the assessors what they cost ? 

A. No, sir ; the assessors made up their statement in the best 
way they could. 

Q. You have stated something about what it would cost the city 
to go ahead and build new works, and you must have been able to 
state that from your knowledge of what yours have cost, or else 
it cannot have any special weight ? 

A. There is one item upon the valuation of street mains and 
meters, which was taken from a statement which we furnished to 
the City Gov't. They were not taken at the valuation which they 
stood at on our books, but taken, as I understand, at what the 
assessors estimated it would cost to put down the same works. 
There was an item of $525,000. 

Q. Should you say that for your buildings and machinery down 
there, aside from the gas-holder, $300,000 was too high an estimate? 

A. No. 

Q. Well, $500,000? 

A. They were valued for a series of years by the city at $600,- 
000 ; and the estimate which they made up was the best estimate 
which they could, after consultation upon the foots, arrive at. I 
assisted them with pleasure, to every thing that I knew. 

Q. $600,000 is a fair sum, is it ? 

A. I presume those figures would be about right. The amount 
of land is to come out. The custom of the assessors is, I think, 
to take off so much a foot for our land. 

Q. Should you think $600,000 would be fair, taking out the 
land? 

A. I should think $600,000 would be rather large. 

Q. $500,000? 

A. I cannot answer precisely. 

Q. Now, what is the valuation of the wharf property ? 
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A. $260,000. I don't remember how that agrees with the cost. 

Q. Now as to the amount of capital that it takes in coal ? 

A. The Company is obliged to buy about 50,000 tons of coal a 
year. * Of course, the capital required for that depends upon the 
price of that coal. Our coal cost, in the year which there has 
been so much discussion about ( 1865), $11.47 a ton, on the 
average. 

Q. Then your capital stock for coal was half a million, in round 
numbers ? 

A. Yes, sir. 

Q. ( By the Chairman ). What has it cost you this year ? 

A. That I don't know. 

Q. Does itcostthis year over $8.50? 

A. Oh, yes, sir. 

Q. (by Mr. Hyde). Now your street mains ? 

A. You have got them there [on schedule of property of Gas 
Company]: street mains and meters, $525,000. 

Q. That is not an overestimate ? 

A. Oh, no. 

Q. Would they cost the city a million to put them in to-day ? 

A. I should think they would. 

Q. Have they cost the company that ? 

A. No, they have not cost the company that. They were put in 
at lower prices of iron, labor, Ac. 

Q. I find here, " Houses," &c. What are they ? 

A. That is the real estate we purchased this year ; those small 
tenements, of which they took the amount from last year's esti- 
mates — $72,000, 1 believe. 

Q. Those were included by you in giving the real estate of the 
company ? 

A. No, sir. They were not upon the original statement. 
There was a second tax bill. You want to add $72,000 to the 
cost of the real estate. 

Q. Does the company own any stocks as invested property ? 

A. Not at all. It has no investment in any thing else except 
its own property. 

Q. I understand the company has received from the stock- 
holders $1,250,000. Has that all been paid in cash? 

A. Yes, sir. 

Q. The rest of the property of the company hew been earned 
by the company ? 
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A. Has been earned by the company, or is owing to the rise in 
real estate. 

Q. How great is the debt of the company ? 

A. About $200,000. 

Q. When did your connection with the company commence ? 

A. In 1852. 

Q. Prom 1855 to 1865, were not the profits of the Gas Com- 
pany, after paying for the cost of the gas, — I mean the cost 
of the coal, and the cost of extracting the gas, — paying for 
their repairs and labor, and the usual wear and tear, but not pay- 
ing for any increase of working mains or any increase of their 
property — were not the profits of the Gas Company, after pay- 
ing # their current running expenses, equal to 25 per cent upon 
their capital stock ? 

A. 1 think not. Oh, no. 

Q. When you spoke, a while ago, of obtaining a temporary loan 
to build a new gasometer, why was the word " temporary " used ? 

A. Simply in relation to its being put into stock at some future 
day. 

Q. That is, it is to be paid out of the surplus earnings, when 
made? 

A. No. 

Q. The others have been paid for so, have they not ? 

A. No, the stockholders have been called upon to pay for them 
by calling in new stock. 

Q. If I understand it, the stock of the company paid in is 
$1,250,000? 

A. Yes. 

Q. The debt of the company to-day is about $200,000 ? 

A. Yes. 

Q. And the property of the company is about three millions ? 

A. Well, I shouldn't want to say that. 

Q. Should you want to say it was less than three millions ? 

A. I shouldn't want to make any statement about it, to be con- 
sidered minutely accurate. 

Q. In round numbers ? 

A. I shouldn't want to say it was worth three millions of 
dollars. 

Q. The cost, I mean ? 

A. No, I should hardly think it could have cost as much as 
that. 
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Q. How muoh has been the rise of real estate to the com- 
pany ? 

A. That I never have calculated. 

Q. How much should you think ? 

A. The rise has been so very unequal, that^I don't think I 
ought to make an estimate upon it. For instance, that first land 
which we bought, at three-eighths of a dollar, is worth at least 
$2.50 a foot; while other land, that we gave $1.50 for may 
be worth the same price ; and for other land, we gave as much as 
it is now worth. Taking the whole of the real estate that we own, 
I couldn't make a guess now, and I don't want to guess in answer- 
ing such a question as that. 

Q. Should you be willing to say that the Gas Company havp in 
all these ten years, been making 25 per cent profit ? 

A. I have no recollection any year of making 25 per cent. 

Q. Should you be willing to state that they didn't make 20 
per cent ? 

A. It is quite possible we may have made 20 per cent the year 
before we reduced our price, but I have no definite recollection of 
the amount of profits any year. 

Q. I understand that there was one year in which you were 
obliged to pay your dividends out of your surplus earnings ? 

A. Yes. 

Q. Did you absorb all your surplus earnings ? 

A. We did not. 

Q. Do you still hold surplus earnings ? 

A. Yes. 

Q. To what amount ? 

A. We have no surplus earnings now in cash. Our surplus is 
about $200,000. 

Q. Then the surplus and debt just about offset each other ? 

A. Deducting the debt, the surplus is more than that. 

Q. "(by the Chairman). Should you be willing to show the 
Committee your net earnings from your books for ten consecutive 
years ? 

A. With the consent of my Directors, I should. 

Q. (by Mr. Hyde). Then if I understand you the surplus 
of the company above its debt is to day $200,000 in round 
numbers ? 
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A. Yes ; invested in plant. 

Q. From what then, did yon pay those dividends ? 

A. At that time, we had a surplus of money. 

Q. The question I asked was this — If you exhausted that sur- 
plus in paying those dividends. 

A. I said, no. At that time, we had, I think, money enough 
from our surplus to pay the dividends. Of course, when money 
is in hand, it may be either considered as surplus, or as cash to be 
used for the purposes of the corporation. 

Q. But you stated that you did not pay your dividends out of 
your earnings, but out of your surplus. Now I ask, in what form 
was that surplus ? 

A. It was in money. 

Q. Did you exhaust the money in paying those dividends? 

A. I should think not, at that time. 

Q. What has been done with that balance since ? 

A. Of course, the whole surplus of profits as it stood upon the 
books at that time, has been invested in property ; and if we have 
on hand at any time any amount of money, that may be con- 
sidered our surplus, either as money or as property, may it not? 
We paid those dividends from money we had on hand. Of course, 
we had a surplus after paying them, but then that surplus 
was either in money or property, you may consider it either you 
please. 

Q. What I wanted to get at was, not what we might consider, 
but a matter of fact. You said you paid dividends from your 
surplus, and did not exhaust the surplus ? 

A. No, sir : we did not. 

Q. I am talking about money simply. 

A. If you ask me whether, at the various times when we paid 
our dividends, we had any more money on hand than we paid for 
those dividends, 1 cannot tell you. 

Q. Then how can you tell whether you are paying your divi- 
dends out of your surplus or earnings, if you cannot tell whether 
you exhausted your surplus by paying the dividends ? 

A. Precisely in the same way I have said ; you may consider 
your money on hand part of your property or surplus. 

Q. You have used the expression, that you did not earn money 
enough to pay dividends, but paid them out of the surplus. That 
is you had a cash surplus out of which you paid the dividends. 
Now, I ask if that dividend exhausted that cash surplus. 
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A. That I cannot answer. 

Q. Supposing you should not earn a dividend this year, what 
should you do ? 

A. I can't say what we should do. 

Q. Have you enough money to pay a ten per cent dividend ? 

A. I shouldn't think we had, I can't say whether we should or 
should not pay a dividend until the time comes. 

Q. (by the Chairman). Would there be any cash surplus to fall 
back upon ? 

A. Of course, our surplus, whatever it is, is a permanent invest, 
ment ; the property is there. I see what your point is ; you want to 
get at precisely this : If we paid $25,000 in dividends, did we have 
$26,000 on hand when we did it ; and if so, what became of the 
other thousand dollars. That I have no recollection about. 

Q. (by Mr. Hyde). You know the dividend was paid in one way 
or the other. If you paid it out of the surplus, — I don't mean 
the surplus invested in machinery, or real estate, or coal, or any 
thing which constitutes the working of the Company but what we 
understand as surplus capital, that is, a reserved fund to meet loss- 
es, or pay unexpected bills, or pay dividends, if dividends are not 
earned, — what is usually understood in corporations and among 
capitalists as surplus, I ask whether you exhausted your surplus 
in paying that dividend ? 

A. I think I answered that before — that we did not exhaust 
our surplus. I think we are differing in terms rather than in 
reality. I leave it where I did. I have nothing to add to that. I 
have answered the question. You asked me whether I paid that 
money from our surplus ; I answered that I did. You asked me 
whether I paid it in cash ; I answered that I did. Then you asked 
me if I had any surplus in cash on hand after that was paid, and I 
say to you, I can't tell whether I did or not.* 

Q. Don't you know, as a matter of fact, whether or not upon the 
books of the Gas Company there stands to-day any surplus of cash, 
or money invested outside in stocks, say in Western Railroad 
stock, or city or United States bonds ? 

A. I answered, that every thing we have is invested in the prop- 

* Note. This is merely matter of account. The amount of dividend paid over and 
above earnings diminished, by precisely the amount thus paid, the sum standing to the 
credit of profit and loss. 
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erty of the company. We own no vessels, no mines, no stocks, 
nothing but the property of the Gas light Company in Boston. 

Q. Then to get at the poiqt, I understand that the surplus that 
has accrued to the company, after paying their running expenses, 
and their dividend of ten per cent, whether earned that year or 
not, has been turned over to the company, and invested in the 
increase of their works ? 

A. There is a charge to depreciation account also. 

Q. Over and above the depreciation account ? 

A. Yes : every thing over and above that has gone into this 
plant. 

Q. Forms part of this $200,000 of which you spoke ? 

A. Yes. 

Q. Then, if I understand it, the whole thing resolves itself into 
this; that the Boston Gas Light Company, commencing with 
$75,000 as cash paid in has increased its capital, as cash paid in, 
to the amount of $1,250,000; that on this stock which has from 
time to time represented the company, a dividend has been paid 
of 10 per cent ; that in addition to that 10 per cent, there has 
been acquired a surplus which has been invested in works ; and 
that surplus, so invested in works, over and above the depreciation 
account, is equal to two millions of dollars. 

Witness. Well that is not the way I put it. 

Mr. Hyde. That is the way the figures put it. Therefore, the 
citizens of Boston have paid for their gas, as a matter of fact, the 
cost of manufacture and distribution, wear and tear, the deprecia- 
tion account, the expenses of the offices, all the running and cur- 
rent expenses of the company, and, in addition to that, have paid 
a Bum equal to two millions of dollars. In other words, the 
citizens of Boston have already paid enough to the Gas Company, 
over and above its 10 per cent dividends, to erect their own gas 
works. 

Mr. Curtis. I don't see it, and I don't understand what you 
are testifying. 

Mr. Stackpole. The figures show it pretty plainly, and they 
don't lie. 

Mr. Hyde. And these are the statements, given with reluc- 
tance, of the agent of the company, and not furnished from the 
books ; and if they are wrong in any respect, we should be most 
happy to have a correct statement furnished from their books, and 
wewill take it, if it reduces this amount to any extent. 

67 
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Witness. We will take that point into consideration. 

Mr. Curtis. I suppose, if that were true, that is not the ques- 
tion we are considering. The question is whether the city could 
go to work and make gas cheaper than we can. 

Mr. Stackpolb. The question is, whether, in ten years, the 
citizens of Boston are to pay for another set of gas works. 

Mr. Hyde. The question is, whether we are not paying all the 
expenses of the company, and for all the increases of the works. 

Mr. Curtis. Not now. 

Mr. Hyde. Who is to pay for the increase of the works ? 

Mr. Curtis. Whoever will be called upon to pay, at the end of 
five years, the $500,000 or take stock. 

Mr. Hyde. As a matter of fact, every dollar which was put in 
at first is represented by three dollars as value. Now, you have 
increased from one to three, and you simply divide your profits. 

Mr. Curtis. The value of the stock in the market shows "pre- 
cisely its worth. 

Mr. Hyde. No, it don't, for the citizens don't know what the 
property is worth. 

Mr. Curtis. The city taxes the property for more than it is 
worth in the market, and the city taxes it at exactly $800. The 
stock sells for $750. 

Q. (By Mr. Stackpole). You stated I believe, that you made no 
stock dividends ? 

A. I did. 

Q. In 1 864 you increased your capital stock ? 

A. We did. 

Q. How much?. 

A. $250,000. 

Q. And the old stockholders were allowed to take one new 
share to how many old ? 

A. One new to four old. 

Q. At par? 

A- Yes, sir. 

Q. The stock was then selling at $800 or $900 ? 

A. Formerly about $800. I forget now what it was at that 
time. 

Q. And rights of the old stockholders to take that stock sold 
at something like $60 or $70 ? 
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A. I think they did. 

Q. They received that year 10 per cent? 

A. Yes, air. 

Q. If they saw fit, then they could go into the market and sell 
their rights for $60 or $70, so that it really amounted to a divi- 
dend of 18 per cent? 

A. They got of course, their ten per cent, and those who sold 
their rights of course got wh^t profit they made on them. 

Q. (by Mr. Hyde). Here is a statement to this effect : that you 
lost money by selling gas to the city at the prices charged. Now, 
I understand that the price which the city pays for its gas is 
$2.50. Does that include the Government tax ? 

A. Yes, sir ; out of that we pay the Government tax. 

Q. Then, what the company receives for the gas furnished to 
the city is $2.25 ? 

A. At present ; it was $2.20 last year. 

Q. Now from that $2.25 there is to be deducted 33} cents ? 

A. No, sir ; the 33 J cents were the aggregate of all our taxes, 
State, City, and United States. It was spread over the aggregate 
amount of gas. Of course, that tax was not paid upon the gas 
unaccounted for, it was paid on the gas burned at the works, sold 
by meter, and burned in the city lamps. 

Q. Then I understand that at $2.84 the Company made a profit, 
and at $2.20 they made a loss. 

A. Yes, sir. 

Q. Do I understand the Company to say that at $2.50 they 
made a loss ? 

A. I have said distinctly that at $2.51 there is no loss. 

Mr. Jewell. We say, we didn't make a dividend in 1865 ; we 
don't say we made a loss. 

Witness. With the sales of coke and coal tar, we made a profit. 

Q. Then all between $2.84 and $2.50 is profit? 

A. Not exactly. 

Q. (By the Chairman). You have stated that you made a profit, 
including the coke and coal tar ; didn't you make a profit exclud- 
ing them ? 

A. No, sir, not in 1865. 

Q. Didn't you make a profit excluding the coke and coal tar 
from 1860 to 1864? 
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A. That I can't tell you. I can't recollect about that. 

Q. (by Mr. Stackpole). You read us some extracts from this 
paper (Report of Committee on the Philadelphia Gas Works). 
Will you please read that paragraph ? 

A. I will see what it is. Perhaps it is more appropriate for 
you to read than me. [Reading.] " The loss admitted by the 
cashier in his annual report on tb« operations of 1865 being 
$158,783.61, the only year since the existence of the works when 
they proved to be a losing concern, although they were getting 
enormous profits ; and this, too, while every other establishment 
of a like kind was making money and paying dividends." Very 
good. I make no objection to that. 

Q. (By Mr. Hyde). Do I understand you still to decline to an- 
swer the question in regard to the cost of your gas? 
A. I do. 

Mr. Hyde. Then the Committee stand in just this position : 
They are here in behalf of the city, having granted the Gas 
Company a hearing at their request for the purpose of making a 
report to the citizens whether or not they have been, fairly dealt 
with by the Gas Company in the matter of the supply of the city 
with gas. I don't know that any of the Committee have any de- 
sire for private information, in any manner or form, — certainly I 
have not. We have no desire to pry into the aflairs of the Com- 
pany, but simply to ascertain what the citizens are paying for the 
gas, and the quality furnished. These are the two questions for 
our consideration. Upon the quality of the gas, evidence has 
gone in to the fullest extent ; the Company have been allowed to 
show every thing in their favor. Upon the cost of the gas, the 
Company have been allowed to furnish every thing, and their 
counsel have called upon the Committee to draw an inference as 
to what it costs ; and then, when the direct question comes, the 
Company decline to answer, and thereby seek to prevent the 
Committee from making a report to the citizens upon the very 
matter that they were directed to investigate, that is, the expe- 
diency of the City's taking action in regard to gas. The Compa- 
ny appeared here in order that they might not be injured, and be- 
cause they wished to show that they were dealing fairly with the 
city ; but when asked to demonstrate that they are dealing fairly 
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by showing the relation of the price which they ask to the cost 
price, they decline .to answer. Under these circumstances, Mr. 
Chairman, I move that the Committee adjourn. 

The Chairman. I wish you would withdraw that motion for 
a moment, for I desire to ask Mr. Greenough a few questions 
in regard to some matters on which his information will be of 
value to the Committee, he being so conversant with the price of 
coal, and all the details of gas manufacture: 

Mr. Hyde. Certainly, sir. 

Q. (by the Chairman). Mr. Greenough, what does Pictou coal 
cost per ton at the present time ? 

A. $2.25, in gold at Pictou. 

Q. What in currency laid down here ? 

A. That I cannot state. Then comes the duty of $1.25 in 
gold. 

Q. How many feet of gas will a ton of Pictou coal produce ? 

A. 3£ feet to the pound. It will make more under high heats, 
but that is the ordinary yield. 

Q. How many thousand feet will a ton of Albert coal make? 

A. About 6i or 7 feet to the pound. 

Q. What is the number of feet of gas you obtain from a mixture 
of Pictou and Albert coal, assuming that 25 per cent of Albert 
coal is used in the mixture ? 

A. We get about four feet to the pound from our mixture. 

Q. How much of the Albert is used ? 

A. Ten per cent. 7i to 10 per cent. 

Q. How much coke do you obtain from a ton of Pictou coal ? 

A. Pictou coal contains about 65 per cent of fixed carbon. 
Sixty-five per cent of 2,240 pounds would give you the coke. 

Q. How many gallons of coal tar do you get from a ton of the 
same coal? 

A. I think we get from about eight to ten gallons. We get 
less coal tar than anybody else from our coal. 

Q. What do you get a gallon ? 

A. That sells at $2.50 a barrel — 32 gallons to a barrel. 

Q. How much coke and coal tar do you get from a ton of 
Pictou and Albert coal, assuming that ten per cent of Albert 
is mixed with the Pictou ? 

A. I cannot answer that question exactly, and the reason of it 
is this; that we have one very large tank into which the coal tar 
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passes, from which it is pumped as wanted, so that we don't know 
the stock on hand at any given time. 

Q. How much coke ? 

A. We get less coke from the mixture. Albert makes little or 
no coke. We should get about 60 per cent, I should say, in 
round numbers, of coke. 

Q. In the manufacture of a thousand feet of gas, how much 
does the cost of yard labor add to the cost of the gas? 

A. That I cannot answer without reflection. 

Q. How much is the additional cost for superintendence and 
office expenses ? 

A. That I cannot answer without examination. 

Q. How much do the repairs add to the cost of a thousand cubic 
feet of gas ? 

A. Well, sir, it depends very much upon the condition of your 
works. They vary from 20 to 60 cents a thousand feet. In feet, 
they may vary from 16 to 60. 

Q. What is the cost of the lime necessary to purify a thousand 
cubic feet of gas? 

A. Mr. Roome stated it at three cents and a fraction. Our puri- 
fication does not cost so much as his, I think ; I should say, about 
three cents, or a little less. 

Q. How many years has the present Gas Light Company held 
the charter? 

A. It came into their hands in 1836. They were the third 
party who had it. 

Q. They bought out an old failed company? 

A. Yes ; Mr. Robinson bought out Cyrus Alger, who had the 
charter. 

Q. If the company were allowed to continue to supply the city 
and citizens with illuminating gas, would they be willing to stipu- 
late that the City shall appoint two Directors in the company, and 
that whenever their profits exceed seven per cent, on the capital 
invested in the works, the excess shall be paid into the Treasury 
of the Overseer of the Poor of the City, and expended for the 
support and comfort of the poor ? 

A. Well, sir, that of course is a question which I have no power 
to answer. It would have to be submitted to our Directors. 

Q. Will you submit that question to the Directors ? 

A. I will, sir, if you like. 

Q. How often do you collect your bills ? 
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A. From private consumers, we say once a quarter ; from a 
certain class of consumers, once a month, others once a week, 
according to the nature of the business. In New York, 'they 
collect all bills monthly or weekly. 

Q. You thereby gain nine months' interest on the first quarter, 
six months' on the second, and three months' on the third ? 

A. It is nine months to the end of the year certainly, but as 
all our business is for cash, it is as broad as it is long. 
- Q. How often do you make your dividends ? 

A. Quarterly. 

Q. What is the actual cost of a thousand cubic feet of gas, as 
delivered by the Company to-day to the citizens for consumption ? 

A. That is the question which I have declined to answer. 

The public sessions of the Committee here ended. 
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ESTIMATE OF COST OF GAS WORKS AND GAS. 



To the Bon. Nathaniel O. Nash, Chairman of the Joint Special Commit- 
tee on Gas. 

Specifications and estimated cost of Gas works to be built upon the most ap- 
proved plan, of the best materials, and in the most thorough manner, capable of 
manufacturing and distributing to the City and Citizens of Boston two mil- 
lions of cubic feet of illuminating gas every twenty-four hours : — 
Brick-retort house 600 z 65 feet, wall 20 feet high of 
an average thickness of 14 inches, the foundation to 
be of stone 3 feet thick and 3£ feet deep, capped with 
granite 10 z 16 inches, face on front side. The frame 
of the roof to be of iron, covered with slate, $60,000 

140 Benches of retorts, five retorts in each bench, hy- 
draulic main, stand and bridge-pipes, condensers and 
washer complete, 100,000 

Brick purifying-house, including engine, boiler, exhaust- 
er room and repair shop, 160 z 70 feet ; cellar 130 
z 70 feet, 8 feet deep, 
Eight dry lime purifyers to ^contain 400 superficial feet 
each, capable of purifying three millions of feet of 
gas every twenty-four hours. Centre valves, govern- 
or, connecting pipes and all necessary valves, 35.000 
Engine boiler and exhauster, 2,500 

5 Gas holder tanks each 102 feet diameter, 23 feet deep, 
walls of brick 28 inches thick at bottom and 16 at top, 
capped with granite 8 inches thick, including inlet and 

outlet pipes, $13,500 each, 67,500 

6 Telescope gas holders, 100 feet diameter, each in two 
sections, each section 22 feet deep, to weigh 85 tons 

each, 425 tons, at $300, 127,500 
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Supporting columns, girders, chains, pulleys and counter 

weights, 100 tons for each gas holder, in all 500 tons, $90 $45,000 

3 Goal sheds of wood 500 z 70 feet, 16 feet high, ca- 
pable of holding 10,000 tons each, 21,000 

Office and station meter room of brick, 60 z 30, two 

stories, 3,500 

Station meter, rated to measure 2,500,000 feet of gas 

every twenty-four hours, 8,000 

60 miles of street mains, number of feet of each size as 



3,000 feet of 40 inch, $12.00 36,000 

6.75 101,250 

4.60 46,000 

2.58 51,600 

2.00 40,000 

1.50 75,000 

1.00 100,000 

75 74,100 

200,000 

85,000 

$1,278,950 
Engineering, 12,000 



15,000 


... 24 


10,000 


" 16 


20,000 


" 10 


20,000 


8 


50,000 


6 


100,000 


4 


98,800 


3 


16,000 meters, 


16,000 s 


iupplics, 



$1,290,950 



To meet any contingent expenses that may be incurred, 

add 10 per cent. 129,095 

$1,420,045 
The cost of putting down pipe and all necessary crosses, Ts, turns, and 
drip-boxes, is included in the above-estimated cost of pipe. 

Estimated cost of gas per 1,000 cubic feet, made in works, manufacturing 
and distributing one million cubic feet every twenty-four hours on the average, 
from a mixture of ^ of Pictou and ^ Albert coal costing $9.50 per ton, 
and producing four feet to the pound, tax not included. 

Coal, $1.07 

Lime, 3 

Labor, 22 

Repairs, 10 

Interest allowing a capital of $1,750,000 28 

Salaries and office expenses, 8 

Loss from leakage and condensing, 15 



$1.93 
Deduct value of coke and tar, 30 



68 



$1.63 
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The above estimates are based upon the present high prices of labor and 
materials, and the location of the works on solid ground, not exceeding three 
thousand feet distant from Washington or Tremont Street. For any addition- 
al distance not exceeding twenty-five hundred feet, the cost of main pipe laid, 
will be $12 per foot, and for any greater distance $15. 

To meet any demand growing out of an increased consumption of gas, the 
estimate is for purifiers and station meter one-third larger than at present are 
required. 

Should the consumption increase to over two millions of feet every twenty- 
four hours, another gas holder will be required of the same capacity as those 
above estimated. 

From six to eight acres of land will be required for the works ; but no loca- 
tion having been selected, and no price fixed, no estimate of the cost is here 
made. 

Should it be found best to inclose the gas holders in circular brick buildings, 
instead of supporting them with the columns estimated, five thousand dollars 
will be added to the cost of each. 

GARDNER WARREN. 

Boston, Dec. 26, 1866. 



OPINION OF THE CONSULTING PHYSICIANS. 

To the Hon. Nathaniel C. Nash, 

Chairman of a Special Committee of the Common Council. 

Sib, — The Consulting Physicians, to whom you have addressed the follow- 
ing inquiries, viz., 

" Whether, in their judgment, gas works of the magnitude of the Boston 
Gas Light Company, located within the city, endanger the health and well 
being of the citizens living at the north part of the city ; and whether, as a 
sanitary measure, the manufacture of illuminating gas, made from bituminous 
coal, should not be prohibited within the city limits," — make the following 
reply: — 

It is true that the manufacture of noxious or deleterious gases or vapors is 
more or less unfavorable to the health and comfort of those exposed to their influ- 
ence ; but the degree of injury produced by such influences, which vary greatly 
in different kinds of manufactures, can only be measured by an observation of 
the practical results in each case. 

The consulting physicians, in common with other sanitarians of the present 
time, hold in substance the following opinions in regard to such manufacturing 
and industrial establishments, and the propriety of their being located in the 
midst or on the borders of centres of population : — 

They are frequently inconvenient and sometimes unhealthy to the neighbor 
hood. The odors they give off, the vapors or smoke they emit, may render the 
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surrounding space, within a certain radius, very disagreeable, or even unfit for 
habitation, giving legitimate cause for complaint, and justly calling for measures 
for prevention. 

Such establishments are divided into three classes, according to the degree in 
which they are dangerous, insalubrious, or inconvenient. 

In the first class are those that must be kept at a distance from private habi- 
tations, but need not be prohibited in the outskirts of a town ; such as abat- 
toirs, establishments for the calcination of bones, the manufacture of mineral 
acids, animal charcoal, and Prussian Blue, where the smoke and gases are not 
consumed ; so of poudrette, and many others. 

In the second class are those which do not rigorously require their being 
kept at a distance from habitations, but the erection of which should not be 
allowed, until assurance has been obtained that the operations proposed to be 
carried on in them are so executed as not to prove a nuisance or damage to 
the neighborhood. 

In the third class are those which may remain, without inconvenience, near 
dwellings ; but which should be subject to the surveillance of the Board of 
Health. 

Gas works and gasometers are among the factories of the second class. 

The immense furnaces indispensable for the manufacture of a product 
essentially inflammable, as gas, necessarily incur danger by fire ; at the same 
time that they produce a considerable amount of smoke and odorous gas, offen- 
sive to the neighbors. The danger of the bursting of the gasometer has been 
much exaggerated ; indeed, when filled with gas, it is considered impossible ; 
and an explosion can only occur when a small quantity of gas escapes, from 
any cause, into a close apartment ; and it is the mixture of this and common 
air, which on contact with a light, is so frequently the cause of such an 
occurrence. 

The disposal of the residues furnished by the products of condensation and 
purifying, viz., coal tar and the odors communicated by it to the washing 
waters, and in the water of the meters, in union with another disagreable pro- 
duct, sulphuretted hydrogen, is of great importance. These should not be 
allowed to enter the drain or to be discharged' into the docks or water-courses.* 

In applying the principles above briefly adverted to, to the case presented 
for their consideration, the consulting physicians express the opinion that the 
manufacture of gas by the Boston Gas Light Company is not insalubrious to 
such an extent as to " endanger the health and well being of the citizens living 
at the north part of the city." They think that some improvement could be 
made in the works, not absolutely required perhaps, but which would tend to 
remove any existing offensiveness. 

The physicians, in reply to the second inquiry, recommend that, as the quan- 

* See laws regarding noxious trades, &c., in France, as reported by Dr. Waller Lewis 
to the English General Board of Health. 
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tity of gas required for use may become exceedingly great in the future with 
the increase of population, all gas manufactories erected hereafter shall be locat- 
ed at a distance from the habitations of the citizens. 

This answer to your communication is, of necessity, very brief ; the time af- 
forded us for the consideration of so important an interest, involving the 
necessity of visiting and examining the works in Commercial Street, being too 
short to admit of a more full investigation. 

We remain, sir, respectfully, 

Your obedient servants, 

JOHN JEFFRIES. 

HENRY a. CLARK. 

WINSLOW LEWIS. 

D. HUMPHRYS STORER. 

CHAS. E. BUCKINGHAM. 
Boston, Dec. 20, 1866. 



OPINION OF THE CITY PHYSICIAN.- 

City Physician's Office, 

Boston, Dec. 17, 1866. 
N: C. Nash, Esq., 

Chairman, Com. on Gas Co. 

Dear Sir, — In reply to your inquiry, whether, in my opinion, gas works 
on the scale of those now operated by the Boston Gas Light Company are 
detrimental to the health of the neighborhood where they are located, I must 
respectfully reply, that, in addition to the usual annoyances and deleterious 
matters which are generated in the workings of any great manufacturing estab- 
lishment, we have in this case the substance manufactured itself, a gas which, 
when brought in contact with the lungs, is deadly poison. I am perfectly aware 
that all the precaution possible is taken to prevent the escape of the gas ; but, in 
spite of this, there are occasions when the odor is perceptible, and its presence 
the cause of great annoyance if not of actual danger to susceptible individuals. 
With regard to your question, whether I would be willing to occupy a house in 
the immediate vicinity of such works, I must unhesitatingly reply in the nega- 
tive. I would on no consideration voluntarily subject myself or my family to 
the chance of inhaling or being annoyed by the smell of this gas. 
Respectfully, your obedient servant, 

WILLIAM READ, M.D., 

City Physician, 
Alderman, N. C. Nash, 

Chairman, Com. on Gas Co. 

o 
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